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1C.1.3.1 Responses to Comments from East Bay Municipal Utility District 
EBMUD 1: Comment noted. 

EBMUD 2: The suggested changes have been included in Table 5D.33 of 
Appendix 5D, Municipal and Industrial Water Demands and Supplies.  
Information related to future actions have been categorized within the definitions 
of the No Action Alternative and the cumulative effects actions. 
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EDCWA 1: Comment noted. 

EDCWA 2: The text has been modified in Section ES.8.8 of the Executive 
Summary; Sections 3.4.5.1 and 3.4.7.1.1 of Chapter 3, Description of 
Alternatives; and Sections 5.4.3.4 and 5.4.3.6 of Chapter 5, Surface Water 
Resources and Water Supplies to provide the correct reference to the El Dorado 
County Water Agency water service contract. 

EDCWA 3: Specific implementation plans and approvals for delivery of CVP 
water under the El Dorado County Water Agency water service contract were not 
finalized at the time of the publication of the Notice of Intent for this EIS in 
March 2012.  Therefore, these deliveries were not included in the No Action 
Alternative or all of the alternatives.  This water service contract has been 
included in Alternatives 3 and 5 of the EIS.  However, during the review of the 
numerical modeling analyses used in this EIS, it was discovered that the demands 
for the El Dorado County Water Agency contract were not included in the CalSim 
II modeling analysis for Alternatives 3 and 5 as presented in Chapters 5 through 
21.  A sensitivity analysis using the CalSim II model to compare the results of the 
analysis with and without these demands is presented in Appendix 5B of this EIS 
for Alternatives 3 and 5.  The results of the sensitivity analysis have been used in 
conjunction with the results presented in Chapters 5 through 21 to analyze the 
effects of including the CVP water service contract for El Dorado County Water 
Agency in Alternatives 3 and 5, as described in Sections 3.4.6 and 3.4.7 of 
Chapter 3, Description of Alternatives, and Section 5.4.3 of Chapter 5, Surface 
Water Resources and Water Supplies.  Results of the impact analysis for all of the 
alternatives will be considered by Reclamation during preparation of the Record 
of Decision. 
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EID 1: Comment noted. 

EID 2: In Appendix 5D, the words “Possible Future Water Supplies” refer to 
water supplies considered under a cumulative effects analysis.  The words 
“Potential Future Water Supplies” refers to the total of water supplies considered 
under the No Action Alternative and the cumulative effects analysis.   

In the Final EIS, the next-to-last subheading in the tables has been changed to 
“Subtotal Possible Future Water Supplies.” 

EID 3: As described in Appendix 5B, Sensitivity Analysis on Representation of 
EID’s Warren Act and EDCWA’s Water Service Contracts with Reclamation in 
Alternatives 3 and 5, of the EIS, these two actions were included in a sensitivity 
analysis in Alternatives 3 and 5.  These actions were not included in the No 
Action Altenative, Second Basis of Comparison, and Alternatives 1, 2, and 4 
because there was a need to conduct an analysis of these contracts on the 
coordinated long-term operation of the CVP and SWP. 

EID 4: The 4,560 acre-feet of Ditch water rights is included in the upstream 
depletion analysis; and therefore is accounted for in the CalSim II modeling. 

EID 5: The changes included in this comment have been incorporated into 
Appendix 5D in the Final EIS. 

EID 6: As described in response to Comment EID 3, Reclamation has included 
assumptions for the El Dorado Irrigation District Warren Act contract and El 
Dorado County Water Agency CVP water service contract in Alternatives 3 and 5 
to provide an analysis of implementation of these contracts with the coordinated 
long-term operation of the CVP and SWP.  However, during the review of the 
numerical modeling analyses used in this EIS, it was discovered that the demands 
for the El Dorado Irrigation District Warren Act contract were not included in the 
CalSim II modeling analysis for Alternatives 3 and 5 as presented in Chapters 5 
through 21.  A sensitivity analysis using the CalSim II model to compare the 
results of the analysis with and without these demands is presented in Appendix 
5B of this EIS for Alternatives 3 and 5.  The results of the sensitivity analysis 
have been used in conjunction with the results presented in Chapters 5 through 21 
to analyze the effects of including the CVP Warren Act contract for El Dorado 
Irrigation District in Alternatives 3 and 5, as described in Sections 3.4.6 and 3.4.7 
of Chapter 3, Description of Alternatives, and Section 5.4.3 of Chapter 5, Surface 
Water Resources and Water Supplies.   

The Preferred Alternative is described in Section 1.5 of Chapter 1, Introduction, 
of the Final EIS. 

EID 7: The No Action Alternative and Alternative 5 included an assumption that 
either the Temperature Control Device (TCD), or equivalent actions, would be 
implemented to conserve the cold water pool in Folsom Lake in accordance with 
the 2009 NMFS BO.  It is recognized that based upon recent studies, the TCD for 
EIS deliveries may or may not be required for long-term operations to conserve 
the cold water pool, and that future studies will be completed to finalize decisions 
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analysis in Chapter 9, Fish and Aquatic Resources, assumes that the cold water 
pool is conserved without specifying the methodology used by El Dorado 
Irrigation District under the No Action Alternative and Alternative 5.   

The discussion in the Executive Summary and Chapter 3, Description of 
Alternatives, indicate that Action II.3 of the 2009 NMFS BO is only included in 
the No Action Alternative and Alternative 5.  The text under Section 3.3.3 of 
Chapter has been expanded to specifically indicate which actions under the 
biological opinions are not included under the Second Basis of Comparison; and 
therefore, by definition of the alternatives, not included in Alternatives 1, 3, and 4. 

The discussion in Chapter 9, Fish and Aquatic Resources, has been expanded to 
specifically provide more details in the text of each alternative related to this 
analysis. 

EID 8: Comment noted. 

Final LTO EIS 1C-51  



Appendix 1C: Comments from Regional and Local Agencies and Responses 

1C.1.6 El Dorado Water and Power Authority 1 

2  

 1C-52 Final LTO EIS 



Appendix 1C: Comments from Regional and Local Agencies and Responses 

 1 

2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 

1C.1.6.1 Responses to Comments from El Dorado Water and Power 
Authority 

EDWPA 1: Comment noted. 

EDWPA 2: Specific implementation plans and approvals for the El Dorado 
Water and Power Authority Water Reliability Project were not finalized at the 
time of the publication of the Notice of Intent for this EIS in March 2012.  
Therefore, these deliveries were not included in the No Action Alternative or any 
of the alternatives.  This water service contract has been included in cumulative 
effects analyses of the EIS.  Results of the impact analysis, including 
consideration for cumulative effects, for all of the alternatives will be considered 
by Reclamation during preparation of the Record of Decision. 
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C.1.7 Cities of Folsom and Roseville and San Juan Water District  
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1C.1.7.1 Responses to Comments from City of Folsom, City of Roseville, 
and San Juan Water District 

Folsom Roseville SJWD 1: Comment noted. 

Folsom Roseville SJWD 2: Reclamation has modified the Final EIS in response 
to comments; and will use the Final EIS in the development of the Record of 
Decision.  On October 9, 2015, the District Court granted a very short time 
extension to address comments received during the public review period, and 
requires Reclamation to issue a Record of Decision on or before 
January 12, 2016.  This current court ordered schedule does not provide sufficient 
time for Reclamation to include additional alternatives, which would require 
recirculation of an additional Draft EIS for public review and comment, nor does 
Reclamation believe additional analysis is required to constitute a sufficient EIS.  
Reclamation is committed to continue working toward improvements to the 
USFWS and NMFS RPA actions through either the adaptive management 
process, Collaborative Science and Adaptive Management Program (CSAMP) 
with the Collaborative Adaptive Management Team (CAMT), or other similar 
ongoing or future efforts.   

Folsom Roseville SJWD 3: This comment is consistent with the information in 
the EIS. 

Folsom Roseville SJWD 4: Comment noted. 

Folsom Roseville SJWD 5: Please see response to Comment Folsom Roseville 
SJWD 2. 
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federal and state regulatory requirements and deliveries to water rights holders, 
including the City of Sacramento, prior to deliveries of water to CVP and SWP 
water contractors.  The modeling analyses presented in the EIS include these 
prioritizations for long-term operation of the CVP and SWP without inclusion of 
changes that could be developed for specific extreme flood or drought events.   

Folsom Roseville SJWD 7: As described in Section 3.3, Reclamation had 
provisionally accepted the provisions of the 2008 USFWS BO and 2009 NMFS 
BO, and was implementing the BOs at the time of publication of the Notice of 
Intent in March 2012.  Under the definition of the No Action Alternative in the 
National Environmental Policy Act regulations (43 CFR 46.30), Reclamation’s 
NEPA Handbook (Section 8.6), and Question 3 of the Council of Environmental 
Quality’s Forty Most Asked Questions, the No Action Alternative could represent 
a future condition with “no change” from current management direction or level 
of management intensity, or a future “no action” conditions without 
implementation of the actions being evaluated in the EIS.  The No Action 
Alternative in this EIS is consistent with the definition of “no change” from 
current management direction or level of management.  Therefore, the RPAs were 
included in the No Action Alternative as Reclamation had been implementing the 
BOs and RPA actions, except where enjoined, as part of CVP operations for 
approximately three years at the time the Notice of Intent was issued (2008 
USFWS BO implemented for three years and three months, 2009 NMFS BO 
implemented for two years and nine months).   

As described in Section 3.3, Reclamation included the Second Basis of 
Comparison to identify changes that would occur due to actions that would not 
have been implemented without Reclamation’s provisional acceptance of the 
BOs, as required by the District Court order.  However, the Second Basis of 
Comparison is not consistent with the definition of the No Action Alternative 
used to develop the No Action Alternative for this EIS.  Therefore, mitigation 
measures have not been considered for changes of alternatives as compared to the 
Second Basis of Comparison. 

The analysis in the EIS includes hydrologic conditions projected to occur in 2030 
with existing regulatory requirements, future population growth in areas located 
north of the Delta, climate change, and sea level rise, as described in Appendix 
5A, Section A, CalSim II and DSM2 Modeling.  These changes are not caused by 
changes in CVP and SWP operations, and would occur with or without 
implementation of the BOs or other actions in the alternatives.  Because these 
changes are included in the No Action Alternative, Second Basis of Comparison, 
and Alternatives 1 through 5, the effects of these changes are not considered in 
the comparative analysis used in this EIS to determine effects of the alternatives. 

Folsom Roseville SJWD 8: Comment noted. 

Folsom Roseville SJWD 9: The CVP and SWP operations prioritize meeting 
federal and state regulatory requirements and deliveries to senior water rights 
holders, including the City of Sacramento.  The modeling analyses presented in 
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without inclusion of changes that could be developed for specific extreme flood or 
drought events.   

Reclamation is aware of the storage and diversion limitations that exist for the 
intakes in Folsom Lake during drought periods when Reclamation may be 
allocating and delivering water in consideration of federal and state regulatory 
requirements, including water rights.  Droughts have occurred throughout 
California’s history, and are constantly shaping and innovating the ways in which 
Reclamation and DWR balance both federal and state regulations, public health 
standards and urban and agricultural water demands.  The most notable droughts 
in recent history are the droughts that occurred in 1976-77, 1987-92, and the 
ongoing drought.  More details have been included in Section 5.3.3 of Chapter 5, 
Surface Water Resources and Water Supplies, in the Final EIS to describe 
historical responses by CVP and SWP to these drought conditions, including 
implementation of a barge and pump system in Folsom Lake to allow diversions 
when low water surface elevations would cause capacity issues for existing 
intakes.   

Folsom Roseville SJWD 10: On October 9, 2015, the District Court granted a 
very short time extension to address comments received during the public review 
period, and requires Reclamation to issue a Record of Decision on or before 
January 12, 2016.  This current court ordered schedule does not provide sufficient 
time for Reclamation to include additional alternatives, which would require 
recirculation of an additional Draft EIS for public review and comment, nor does 
Reclamation believe additional analysis is required to constitute a sufficient EIS.  
Reclamation is committed to continue working toward improvements to the 
USFWS and NMFS RPA actions through either the adaptive management 
process, Collaborative Science and Adaptive Management Program (CSAMP) 
with the Collaborative Adaptive Management Team (CAMT), or other similar 
ongoing or future efforts. 

Folsom Roseville SJWD 11: The alternatives considered in the EIS were 
analyzed over a wide range of hydrologic conditions, including drought 
conditions in 1927 through 1934 and 1987 through 1992.  The CalSim II model 
assumptions include assumptions for compliance with federal and state regulatory 
requirements.  The model results indicate that CVP and SWP water deliveries 
under critical dry periods is minimal.  For example, water deliveries to CVP and 
SWP water contractors (not water rights holders, settlement, or exchange 
contractors) would average about 22 to 30 percent of full contract amounts under 
critical dry year water conditions as shown in Tables C-19 and C-20 in Appendix 
5A, Section C, CalSim II and DSM2 Model Results (see Table 5A.B.1 in 
Appendix 5A, Section B, CalSim II and DSM2 Modeling Simulations and 
Assumptions, for full contract amounts).  The CalSim II model does not represent 
historical annual responses to extreme conditions by Reclamation, DWR, and 
other agencies to manage adverse conditions associated with wide range of water 
users, as described in Section 5.3 of Chapter 5, Surface Water Resources and 
Water Supplies, in the Final EIS.   
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Comparison, and Alternatives 1 through 5 all include hydrologic and water 
quality conditions with climate change and sea level rise at Year 2030.  Because 
the EIS analysis is based upon a comparison of Alternatives 1 through 5 to the No 
Action Alternative, and a comparison of the No Action Alternative and 
Alternatives 1 through 5 to the Second Basis of Comparison, the effects of climate 
change and sea level rise are not included in the incremental differences between 
the alternatives.  Therefore, the relative incremental differences between the 
alternatives at Year 2030 are representative of the differences between the 
alternatives with or without climate change and sea level rise. 

Folsom Roseville SJWD 13: Section 7.4 of Chapter 7, Groundwater Resources 
and Groundwater Quality, has been modified in the Final EIS to provide more 
clarity related to localized groundwater issues in areas of the Central Valley in the 
vicinity of communities that use CVP and SWP water and that are not specifically 
addressed in the CVHM groundwater model.  Information presented in Appendix 
5A, Section C, CalSim II and DSM2 Model Results, (e.g., projected CVP water 
deliveries) and Appendix 5D, Municipal and Industrial Water Demands and 
Supplies, (e.g., urban water management plan projections for 2030) were used in 
the EIS to analyze effects of the alternatives as compared to the No Action 
Alternative and Second Basis of Comparison.   

Folsom Roseville SJWD 14: The EIS describes that a suite of alternative water 
supplies could be used by the Year 2030 during drier years and over the long-
term.  The alternative water supplies include wastewater and stormwater recycling 
and water conservation, as well as water transfers from water rights holders as is 
projected for the American River Basin in the urban water management plans for 
the Year 2030.  

Folsom Roseville SJWD 15: As described in the response to Comment Folsom 
Roseville SJWD 9, Reclamation is aware of the storage and diversion limitations 
that exist for the intakes in Folsom Lake during drought periods when 
Reclamation may be allocating and delivering water in consideration of federal 
and state regulatory requirements, including water rights.  Droughts have occurred 
throughout California’s history, and are constantly shaping and innovating the 
ways in which Reclamation and DWR balance both federal and state regulations, 
public health standards and urban and agricultural water demands.  The most 
notable droughts in recent history are the droughts that occurred in 1976-77, 
1987-92, and the ongoing drought.  More details have been included in 
Section 5.3.3 of Chapter 5, Surface Water Resources and Water Supplies, in the 
Final EIS to describe historical responses by CVP and SWP to these drought 
conditions, including implementation of a barge and pump system in Folsom Lake 
to allow diversions when low water surface elevations would cause capacity 
issues for existing intakes.   

Folsom Roseville SJWD 16: Please see response to Comments Folsom Roseville 
SJWD 2, Folsom Roseville SJWD 7, and Folsom Roseville SJWD 9. 
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information presented in the EIS. 

Folsom Roseville SJWD 18: As stated in Section 5A.A.5.4 of Appendix 5A, 
Section A, CalSim II and DSM2 Modeling, the median climate change scenario 
was based on more than  hundred climate change projections and used for 
characterizing the future climate condition for the purposes of the EIS.  Although 
projected changes in future climate contain significant uncertainty through time, 
several studies have shown that use of the median climate change condition is 
acceptable (e.g., Pierce et al. 2009). The median climate change is considered 
appropriate for the EIS because of the comparative nature of the NEPA analysis.  
Due to the use of the same climate change assumptions in the No Action 
Alternative, Second Basis of Comparison, and Alternatives 1 through 5, the 
results of the NEPA comparative analysis are indicative of the changes between 
the model runs without climate change at the Year 2030.  The results of the 
CalSim II model run cannot be used in a predictive manner.  Therefore, it was 
determined that a sensitivity analysis using the different climate change 
conditions was not required for this EIS. 

Folsom Roseville SJWD 19: As stated in Appendix 5A, Section A, CalSim II 
and DSM2 Modeling, the hydrologic assumptions in all of the Sacramento Valley 
watersheds, including the American River watershed, were developed using 
historical hydrology and applying the climate change projections for each 
watershed to develop projected conditions in the Year 2030.  However, the 
commenter is correct that the CalSim II model assumptions do not include any 
transient trends in the vegetation or water management that may affect stream 
flows that could be considered to be speculative under the NEPA No Action 
Alternative assumptions (see Section 5A.A.4 in Appendix 5A, Section A, of 
the EIS). 

Folsom Roseville SJWD 20: Evaluation of water supplies over the 82-year 
simulation period of the CalSim II model includes several series of increased and 
decreased stressed conditions that range from extreme floods to extreme droughts.  
As described in Section 5A.A.3.5 of Appendix 5A, Section A, the CalSim II 
results may differ from real-time operations under stressed water supply 
conditions.  Such model results occur due to the inability of the model to make 
real-time policy decisions under extreme circumstances.  For example, reductions 
to senior water rights holders due to dead-pool conditions in the model can be 
observed in model results under certain circumstances as the CalSim II model 
makes month-by-month decisions based on values for that month only.  These 
reductions would be lessened in real-time by making decisions in prior months as 
well as the current month to manage the actual available water supplies within 
legal and contractual obligations. 

All of the CalSim II model runs in this EIS alternatives include consistent climate 
change conditions without consideration of potential regulatory or operational 
changes due to climate conditions in the future.  Potential climate-related 
operational changes are currently unknown and it would be speculative to develop 
such assumptions for a NEPA analysis.  Similarly, due to unique nature of each 
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lood or drought period, assuming a prescriptive “operation” would be considered 
speculative.  The EIS acknowledges these uncertain conditions that cannot be 
quantitatively analyzed at this point; and attempts to qualitatively assess the 
effects of changes from current affected environment to conditions in 2030 in 
Section 5.4 of Chapter 5, Surface Water Resources and Water Supplies of the 
Final EIS.   

The impact analysis compares conditions under the Alternatives 1 through 5 to the 
No Action Alternative; and under the No Action Alternative and Alternatives 1 
hrough 5 to the Second Basis of Comparison.  This comparative approach 

eliminates effects of future uncertainty that cannot be modeled because the 
uncertainty would occur under all compared alternatives.  This comparative 
approach reduces the effects of climate change from the incremental changes 
which are used to compare the alternatives, No Action Alternative, and Second 
Basis of Comparison. 

As described in response to Comment Folsom Roseville SJWD 9, Reclamation is 
aware of the storage and diversion limitations that exist for the intakes in Folsom 
Lake during drought periods when Reclamation may be allocating and delivering 
water in consideration of federal and state regulatory requirements, including 
water rights.  Droughts have occurred throughout California’s history, and are 
constantly shaping and innovating the ways in which Reclamation and DWR 
balance both federal and state regulations, public health standards and urban and 
agricultural water demands.  The most notable droughts in recent history are the 
droughts that occurred in 1976-77, 1987-92, and the ongoing drought.  More 
details have been included in Section 5.3.3 of Chapter 5, Surface Water Resources 
and Water Supplies, in the Final EIS to describe historical responses by CVP and 
SWP to these drought conditions, including implementation of a barge and pump 
system in Folsom Lake to allow diversions when low water surface elevations 
would cause capacity issues for existing intakes.   

Folsom Roseville SJWD 21: Comment noted. 

Folsom Roseville SJWD 22: This comment is consistent with the information 
presented in the EIS. 

Folsom Roseville SJWD 23: Please see response to Comment Folsom Roseville 
SJWD 20. 

Folsom Roseville SJWD 24: As described in Appendix 5D, Municipal and 
ndustrial Water Demands and Supplies, it is assumed that Sacramento Suburban 

Water District supplies are met through water purchased from Placer County 
Water Agency water rights water and treated by San Juan Water District, and 
water purchased from City of Sacramento water rights water.   

Folsom Roseville SJWD 25: The comment is correct that the depletion terms in 
CalSim II model for El Dorado Irrigation District and El Dorado County Water 
Agency deliveries are not well-represented.  A subsequent CalSim II model study 
was developed using a different configuration that would represent a worst-case 
scenario in terms of water supply in Folsom Lake.  Based on this study, the 
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changes in overall system operations show similar conditions to the analysis 1 
2 
3 
4 

5 

6 

presented in Appendix 5B, Sensitivity Analysis on Representation of EID’s 
Warren Act and EDCWA’s Water Service Contracts with Reclamation in 
Alternatives 3 and 5. 

1C.1.8 Friant Water Authority  
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1C.1.8.1 Responses to Comments from Friant Water Authority 
FWA 1: Comment noted. 

FWA 2:  As described in Section 3.3, Reclamation had provisionally accepted the 
provisions of the 2008 USFWS BO and 2009 NMFS BO, and was implementing 
the BOs at the time of publication of the Notice of Intent in March 2012.  Under 
the definition of the No Action Alternative in the National Environmental Policy 
Act regulations (43 CFR 46.30), Reclamation’s NEPA Handbook (Section 8.6), 
and Question 3 of the Council of Environmental Quality’s Forty Most Asked 
Questions, the No Action Alternative could represent a future condition with “no 
change” from current management direction or level of management intensity, or 
a future “no action” conditions without implementation of the actions being 
evaluated in the EIS.  The No Action Alternative in this EIS is consistent with the 
definition of “no change” from current management direction or level of 
management.  Therefore, the RPAs were included in the No Action Alternative as 
Reclamation had been implementing the BOs and RPA actions, except where 
enjoined, as part of CVP operations for approximately three years at the time the 
Notice of Intent was issued (2008 USFWS BO implemented for three years and 
three months, 2009 NMFS BO implemented for two years and nine months).   

As described in Section 3.3, Reclamation included the Second Basis of 
Comparison to identify changes that would occur due to actions that would not 
have been implemented without Reclamation’s provisional acceptance of the 
BOs, as required by the District Court order.  However, the Second Basis of 
Comparison is not consistent with the definition of the No Action Alternative 
used to develop the No Action Alternative for this EIS.  Therefore, mitigation 
measures have not been considered for changes of alternatives as compared to the 
Second Basis of Comparison. 
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FWA 3: Reclamation was directed by the District Court to remedy its failure to 1 
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conduct a NEPA analysis when it accepted and implemented the 2008 USFWS 
BO RPA and the 2009 NMFS BO RPA pursuant to the Federal Endangered 
Species Act of 1973 (ESA) as amended (United States Code [U.S.C.] 1531 ET 
SEQ.).  The BOs did not address the Friant Division of the CVP; therefore, the 
EIS does not address the Friant Division of the CVP. 

FWA 4: The EIS analysis assumes all water deliveries to the San Joaquin River 
Exchange Contractors are conveyed through the Delta; and water deliveries from 
Millerton Lake would be similar under all alternatives and the Second Basis of 
Comparison in all water year types.  However, it is recognized that during 
extreme droughts, water can be delivered to the San Joaquin River Exchange 
Contractors from Millerton Lake and CVP deliveries to users along the Friant and 
Madera canals can be reduced.  Droughts have occurred throughout California’s 
history, and are constantly shaping and innovating the ways in which Reclamation 
and DWR balance both public health standards and urban and agricultural water 
demands while protecting the Delta ecosystem and its inhabitants.  The most 
notable droughts in recent history are the droughts that occurred in 1976-77, 
1987-92, and the ongoing drought.  More details have been included in Section 
5.3.3 of Chapter 5, Surface Water Resources and Water Supplies, in the Final EIS 
to describe historical responses by CVP and SWP to these drought conditions, 
including recent deliveries of CVP water to the San Joaquin River Exchange 
Contractors.   
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1C.1.9 Northern California Water Association and Glenn-Colusa 
Irrigation District  

1 
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3  
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1C.1.9.1 Responses to Comments from Northern California Water 1 
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29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 

Association and Glenn-Colusa Irrigation District 
NCWA GCID 1: Comment noted. 

NCWA GCID 2: As described in Section 3.3, Reclamation had provisionally 
accepted the provisions of the 2008 USFWS BO and 2009 NMFS BO, and was 
implementing the BOs at the time of publication of the Notice of Intent in March 
2012.  Under the definition of the No Action Alternative in the National 
Environmental Policy Act regulations (43 CFR 46.30), Reclamation’s NEPA 
Handbook (Section 8.6), and Question 3 of the Council of Environmental 
Quality’s Forty Most Asked Questions, the No Action Alternative could represent 
a future condition with “no change” from current management direction or level 
of management intensity, or a future “no action” conditions without 
implementation of the actions being evaluated in the EIS.  The No Action 
Alternative in this EIS is consistent with the definition of “no change” from 
current management direction or level of management.  Therefore, the RPAs were 
included in the No Action Alternative as Reclamation had been implementing the 
BOs and RPA actions, except where enjoined, as part of CVP operations for 
approximately three years at the time the Notice of Intent was issued (2008 
USFWS BO implemented for three years and three months, 2009 NMFS BO 
implemented for two years and nine months).   

As described in Section 3.3, Reclamation included the Second Basis of 
Comparison to identify changes that would occur due to actions that would not 
have been implemented without Reclamation’s provisional acceptance of the 
BOs, as required by the District Court order.  However, the Second Basis of 
Comparison is not consistent with the definition of the No Action Alternative 
used to develop the No Action Alternative for this EIS.  Therefore, mitigation 
measures have not been considered for changes of alternatives as compared to the 
Second Basis of Comparison. 

The analysis in the EIS includes hydrologic conditions projected to occur in 2030 
with existing regulatory requirements, future population growth in areas located 
north of the Delta, climate change, and sea level rise, as described in Appendix 
5A, Section A, CalSim II and DSM2 Modeling.  These changes are not caused by 
changes in CVP and SWP operations, and would occur with or without 
implementation of the BOs or other actions in the alternatives.  Because these 
changes are included in the No Action Alternative, Second Basis of Comparison, 
and Alternatives 1 through 5, the effects of these changes are not considered in 
the comparative analysis used in this EIS to determine effects of the alternatives.   

NCWA GCID 3: The alternatives considered in the EIS were analyzed over a 
wide range of hydrologic conditions, including drought conditions in 1927 
through 1934 and 1987 through 1992.  The CalSim II model assumptions include 
assumptions for compliance with federal and state regulatory requirements.  The 
model results indicate that CVP and SWP water deliveries under critical dry 
periods is minimal.  For example, water deliveries to CVP and SWP water 
contractors (not water rights holders, settlement, or exchange contractors) would 
average about 22 to 30 percent of full contract amounts under critical dry year 
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water conditions as shown in Tables C-19 and C-20 in Appendix 5A, Section C, 1 
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CalSim II and DSM2 Model Results (see Table 5A.B.1 in Appendix 5A, Section 
B, CalSim II and DSM2 Modeling Simulations and Assumptions, for full contract 
amounts).  The CalSim II model does not represent historical annual responses to 
extreme conditions by Reclamation, DWR, and other agencies to manage adverse 
conditions associated with wide range of water users, as described in Section 5.3 
of Chapter 5, Surface Water Resources and Water Supplies, in the Final EIS.  
Additional details have been included in Section 5.3 to describe recent CVP 
operations that delivered water to the San Joaquin River Exchange Contractors 
from Millerton Lake. 

NCWA GCID 4: The No Action Alternative, Second Basis of Comparison, and 
Alternatives 1 through 5 all include hydrologic and water quality conditions with 
climate change and sea level rise at Year 2030.  Because the EIS analysis is based 
upon a comparison of Alternatives 1 through 5 to the No Action Alternative, and 
a comparison of the No Action Alternative and Alternatives 1 through 5 to the 
Second Basis of Comparison, the effects of climate change and sea level rise are 
not included in the incremental differences between the alternatives.  Therefore, 
the relative incremental differences between the alternatives at Year 2030 are 
representative of the differences between the alternatives with or without climate 
change and sea level rise.  

NCWA GCID 5: Comment noted. 

On October 9, 2015, the District Court granted a very short time extension to 
address comments received during the public review period, and requires 
Reclamation to issue a Record of Decision on or before January 12, 2016.  This 
current court ordered schedule does not provide sufficient time for Reclamation to 
include additional alternatives, which would require recirculation of an additional 
Draft EIS for public review and comment, nor does Reclamation believe 
additional analysis is required to constitute a sufficient EIS.  Reclamation is 
committed to continue working toward improvements to the USFWS and NMFS 
RPA actions through either the adaptive management process, Collaborative 
Science and Adaptive Management Program (CSAMP) with the Collaborative 
Adaptive Management Team (CAMT), or other similar ongoing or future efforts. 
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1C.1.10 Oakdale Irrigation District, South San Joaquin Irrigation 
District, and Stockton East Water District  

1 
2 

3   
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1C.1.10.1 Attachments to Comments from Oakdale Irrigation District, 
South San Joaquin Irrigation District, and Stockton East 
Water District 

Attachments to the Oakdale Irrigation District, South San Joaquin Irrigation 
District, and Stockton East Water District Comment letter are included in 
Attachment 1C.2 located at the end of Appendix 1C. 

1C.1.10.2 Responses to Comments from Oakdale Irrigation District, South 
San Joaquin Irrigation District, and Stockton East Water District 

OID SSJID SEWD 1: Comment noted. 

OID SSJID SEWD 2: The text on page 1-10 in Chapter 1, Introduction, provides 
a summary of information that is presented in Chapter 5, Surface Water 
Resources and Water Supplies, and Appendix 3A, No Action Alternative: Central 
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Valley Project and State Water Project Operations.  The text on page 1-10 of the 1 
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Draft EIS has been modified in the Final EIS to include a reference to additional 
details in Chapter 5 and Appendix 3A. 

OID SSJID SEWD 3: The text in this section of Chapter 1 of the Draft EIS 
(Section 1.6) has been modified in the Final EIS to include a reference to the 
ongoing SWRCB update of the Water Quality Control Plan.   

As described in Section 1.6 of Chapter 1, Introduction, of the Draft EIS, it is 
anticipated that substantial changes could occur to CVP and SWP operations as 
future projects are implemented.  It is anticipated that most of these future 
projects have been identified in Section 3.5 of Chapter 3, Description of 
Alternatives, including the Bay Delta Water Quality Control Plan Update.  Many 
of these future projects have not been fully defined and are not anticipated to be 
operational until the late 2020s.  If any of these future projects would substantially 
change CVP operations, Reclamation would evaluate the need to request for 
initiation of consultation under ESA with the USFWS and NMFS. 

The future projects are being developed for different project objectives than the 
purpose and need in this EIS for the coordinated long-term operation of the CVP 
and SWP.  Because the future operations under future projects have not been 
finalized at this time; and because projects that would substantially change CVP 
operations would require future consultations with USFWS and NMFS, it would 
be pre-decisional to include these projects in the alternatives evaluated in this EIS. 
Therefore, the alternatives under these future projects are considered in the 
cumulative effects analysis in this EIS. 

OID SSJID SEWD 4: In August 2012, Reclamation sent over 700 invitations to 
participate as a NEPA cooperating agency in development of this EIS, including 
an invitation to South San Joaquin Irrigation District (SSJID).  The invitation 
directed interested parties to respond to Reclamation with a written request.  
Reclamation has no record of a letter from SSJID requesting to be a cooperating 
agency.  However, SSJID has been invited to update meetings and included in 
preliminary review of written materials that were used in preparation of this EIS. 

OID SSJID SEWD 5: The study referenced in this comment is presented in 
Section 1.8 on page 1-15 of the DEIS as “Bay-Delta Water Quality Control Plan 
Update.” 

OID SSJID SEWD 6: The alternatives are described in detail in Sections 3.4.3 
through 3.4.7 in Chapter 3, Description of Alternatives, including operational 
details.  The description of the alternatives is complex because the range of 
alternatives represents a variety of methods to operate individual CVP and SWP 
operational actions. 

OID SSJID SEWD 7: The text on page 5-36, lines 10 through 16 has been 
modified to be consistent with reference “SWRCB 2012” which is used in 
development of the following paragraph. 

OID SSJID SEWD 8: The analysis in the EIS is conducted using a monthly 
analysis with an 82-year historic hydrology modified for projected climate 
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change, as described in Appendix 5A.  The analysis includes evaluations of 1 
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average monthly and annual conditions for the long-term average and averages 
under five water year types.  The analysis does not consider firm yield concepts. 

OID SSJID SEWD 9: The sentence referred to in this comment has been deleted 
from the Final EIS. 

OID SSJID SEWD 10: Reclamation operates the CVP to meet water rights and 
other agreements, including the 1988 stipulation agreement related to the 
Stanislaus River. 

OID SSJID SEWD 11: As stated on pages 5-36 and 5-37, additional CVP and 
SWP operational details, including discussions of SWRCB D-1641 objectives, are 
included in Appendix 3A.  The Vernalis Adaptive Management Program allowed 
for additional sources of water, other than New Melones Reservoir, to be used to 
maintain flow in the San Joaquin River.  After completion of this program, 
Reclamation does not have sufficient supply available in New Melones Reservoir 
to meet the inflow targets suggested by this comment. 

Additional details about the recent droughts have been included in Section 5.3.3 
of Chapter 5, Surface Water Resources and Water Supplies, and Section 6.3.3.6 of 
Chapter 6, Surface Water Quality, in the Final EIS to describe historical responses 
by CVP and SWP to these drought conditions. 

OID SSJID SEWD 12: Information related to Goodwin Reservoir is included 
because the fisheries analysis evaluates reservoir fish in this water body in 
Chapter 9, Fish and Aquatic Resources. 

OID SSJID SEWD 13: Please refer to the response to Comment OID SSJID 
SEWD 11. 

OID SSJID SEWD 14: As described in Section 5A.2.1.1.4 of Appendix 5A, the 
water demands for Oakdale Irrigation District and South San Joaquin Irrigation 
District in the CalSim II model for Year 2030 operations are up to a total of 
600,000 acre-feet per year depending upon land use.  The model is used to 
analyze long-term conditions by the Year 2030, and does include an assumed 
water demand of 526,000 acre-feet for long-term conditions by Year 2030. 

OID SSJID SEWD 15: The assumed water demands for water rights holders are 
not reduced in the CalSim II model assumptions, and water is delivered in 
accordance with water rights and agreements, as described in Appendix 5A, 
Section B.  However, it is recognized that some alternatives considered in this EIS 
limit the ability to deliver water to meet the water right demands.  

OID SSJID SEWD 16: The No Action Alternative, Second Basis of Comparison, 
and Alternatives 1 through 5 include climate change and sea level rise conditions.  
The EIS assumes that there will be no changes in regulatory or operational 
requirements due to climate change in the future.  The EIS analyzes the 
alternatives in a comparative manner, and does not analyze any of the alternatives 
in an absolute manner.  Therefore, the impact analysis compares conditions under 
the Alternatives 1 through 5 to the No Action Alternative; and conditions under 
the No Action Alternative and Alternatives 1 through 5 to the Second Basis of 
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Comparison.  This comparative approach minimizes effects of climate change and 1 
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sea level rise and indicates the differences in the comparisons of alternatives to 
the No Action Alternative and Second Basis of Comparison. 

OID SSJID SEWD 17: The exceedance curves shown in Appendix 5A, Section 
C, CalSim II and DSM2 Model Results (see Figures C.6.1 through C.6.3) present 
the results of the CalSim II model runs, including the minimum and maximum 
results, for the New Melones Reservoir storage.  The exceedance values at 10 
percent increments are presented in Tables C.6.1 through C.6.6 which also are 
included in Appendix 5A, Section C. 

OID SSJID SEWD 18: As described in Comment OID SSJID SEWD 17, the 
exceedance curves shown in Appendix 5A, Section C, CalSim II and DSM2 
Model Results (see Figures C.6.1 through C.6.3) present the results of the CalSim 
II model runs, including the minimum and maximum results, for the New 
Melones Reservoir storage.  The exceedance values at 10 percent increments are 
presented in Tables C.6.1 through C.6.6 which also are included in Appendix 5A, 
Section C. 

OID SSJID SEWD 19: As described in Comment OID SSJID SEWD 17, the 
exceedance curves shown in Appendix 5A, Section C, CalSim II and DSM2 
Model Results (see Figures C.6.1 through C.6.3) present the results of the CalSim 
II model runs, including the minimum and maximum results, for the New 
Melones Reservoir storage.  The exceedance values at 10 percent increments are 
presented in Tables C.6.1 through C.6.6 which also are included in Appendix 5A, 
Section C. 

OID SSJID SEWD 20: The No Action Alternative represents a continuation of 
existing policy and management actions at the time of the publication of the 
Notice of Intent in 2012.    The Vernalis Adaptive Management Program allowed 
for additional sources of water, other than New Melones Reservoir, to be used to 
maintain flow in the San Joaquin River.  After completion of this program, 
Reclamation does not have sufficient supply available in New Melones Reservoir 
to meet the inflow targets suggested by this comment. 

OID SSJID SEWD 21: This information is presented in the Affected 
Environment to provide an understanding of potential changes in San Joaquin 
River water temperatures downstream of the confluence with the Stanislaus River.  
Changes in water temperatures at the confluence of the Stanislaus River and the 
San Joaquin River are calculated in the EIS, and are indicative of potential 
changes in fisheries conditions on the San Joaquin River downstream of the 
Stanislaus River.  It is recognized that ambient air temperature conditions become 
a more dominant factor than upstream water temperatures as the San Joaquin 
River enters the Delta. 

OID SSJID SEWD 22: As described in the EIS, the model results indicate that 
there will be periods that the temperature objectives would not be achieved under 
the No Action Alternative, Second Basis of Comparison, and Alternatives 1 
through 5.  The EIS considers the changes in Stanislaus River water temperatures 
under Alternatives 1 through 5 as compared to the No Action Alternative and 
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the Second Basis of Comparison (see Figures 6B.17.1 through 6B.17.12 and 
6B.18.1 through 6B.18.12). 

OID SSJID SEWD 23: In Chapter 9, Fish and Aquatic Resources, references to 
Goodwin Lake has been replaced by references to the water body formed by 
Goodwin Dam. 

OID SSJID SEWD 24: In response to this comment, a quantitative description of 
the temporal and geographic distribution of fall-run Chinook Salmon spawning in 
the Stanislaus River has been added to Section 9.3.4.17.1 of the Draft EIS and 
somewhat conflicting language has also been removed from this section. 

OID SSJID SEWD 25: The text referenced in this comment has been modified in 
the Final EIS to include a discussion of straying of Chinook Salmon in the 
Stanislaus River.  

OID SSJID SEWD 26: In response to this comment, text has been added to the 
steelhead Section 9.3.4.17.1 describing the timing and numbers of steelhead 
observed in the Stanislaus River. The reference to spawning above Oakdale has 
been replaced with “between Goodwin Dam and Orange Blossom Bridge.” 

OID SSJID SEWD 27: The paragraph referenced in this comment has been 
deleted in the Final EIS. 

OID SSJID SEWD 28: The text referenced in this comment has been modified in 
the Final EIS to include the analysis of dissolved oxygen and migration of adult 
Chinook Salmon with references to Lee and Jones-Lee (2003) and SJTA (2012).   

OID SSJID SEWD 29: It is acknowledged that predation is an important factor 
influencing the survival of juvenile salmonids in the Stanislaus River.  The EIS 
addresses predation as a stressor on listed species and discusses it specifically for 
each of the water bodies analyzed, including the Stanislaus River.  The EIS also 
discusses predation in terms of predator management (see Draft EIS section 
starting on page 9-274). 

OID SSJID SEWD 30: The 7-day average of the daily maximums (7 DADM) 
prescribed in the NMFS OCAP BO is a management criterion designed to be 
measured in real-time. 
The Draft EIS uses average monthly temperatures to provide a comparison on 
ability of operations considered under alternatives to meet temperature objectives 
for species.  As described in Section 5A.A.3.6, temperature modeling is 
subsequent to CalSim II modeling that simulates operations on a monthly basis.  
As mentioned in Section 5A.A.3.5, regarding CalSim II model results and model 
results  interpretations dependent on CalSim II,  there are certain components in 
the model that are downscaled to daily time step (simulated or approximated 
hydrology) such as an air-temperature-based trigger for a fisheries action, the 
results of those daily conditions are always averaged to a monthly time step (for 
example, a certain number of days with and without the action is calculated and 
the monthly result is calculated using a day-weighted average based on the total 
number of days in that month), and operational decisions based on those 
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components are made on a monthly basis. Therefore, reporting sub-monthly 1 
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results from CalSim II or from any other subsequent model that uses monthly 
CalSim results as an input is not considered an appropriate use of model results.  

It is acknowledged that temperature operations in real-time would be dependent 
on daily variations of meteorological conditions, reservoir operations, fish 
presence, and other external factors such as prolonged drought.  It is unfortunately 
not possible to capture all of these on a daily basis in a model.  Therefore, the 
Draft EIS uses model results in a comparative manner to provide a trend analysis 
rather than interpreting these results as absolute effects, which would be 
speculative. In addition, this comparative approach should capture the same 
differences regardless of whether monthly average temperatures or 7DADM were 
used.  This level of detail is deemed appropriate for a NEPA analysis. 

OID SSJID SEWD 31: Changes in water temperature depend on upstream 
reservoir storage, monthly flow patterns, and residence times in the downstream 
reservoirs.  Detailed discussion of such changes are provided in the EIS. 
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1C.1.11 Placer County Water Agency 1 
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PCWA 1: Comment noted. 

PCWA 2: The Sacramento River Water Reliability Project has been added to the 
list of related projects in Section 3.5 of Chapter 3, Description of Alternatives, 
and in the cumulative effects analyses in Chapters 5 through 21 of the EIS.  
Results of the impact analysis for all of the alternatives will be considered by 
Reclamation during preparation of the Record of Decision. 

PCWA 3: This project is still under development and is appropriate for inclusion 
in the cumulative effects analysis. The cumulative effects analysis for the EIS is a 
qualitative analyses due to the preliminary nature of the programs, projects, and 
policies considered under this analysis.  On October 9, 2015, the District Court 
granted a very short time extension to address comments received during the 
public review period, and requires Reclamation to issue a Record of Decision on 
or before January 12, 2016.  This current court ordered schedule does not provide 
sufficient time for Reclamation to incorporate detailed information about this 
project.  However, information related to this project from existing publically-
available references will be used in the analysis of cumulative effects during 
preparation of the Final EIS. 
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1C.1.12 City of Sacramento 1 

2  
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1C.1.12.1 Responses to Comments from City of Sacramento 1 
2 
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5 
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7 
8 
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10 
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15 
16 
17 
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20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

SAC 1: Comment noted.  

SAC 2: Comment noted. 

SAC 3: The CVP and SWP operations prioritize meeting federal and state 
statutory and regulatory requirements and obligations to senior water rights 
holders, including the City of Sacramento prior to deliveries of water to other 
CVP and SWP water contractors.  The modeling analyses presented in the EIS 
include these prioritizations for long-term operation of the CVP and SWP without 
inclusion of changes that could be developed for specific extreme flood or 
drought events.  Water is delivered every year under the water right contract to 
the City of Sacramento in the 82-year hydrology analyzed with the CalSim II 
model in the EIS. 

Reclamation is aware of the storage and diversion limitations that exist for the 
intakes in Folsom Lake during drought periods when Reclamation may be 
allocating and delivering water in consideration of federal and state regulatory 
requirements, including water rights.  Droughts have occurred throughout 
California’s history, and are constantly shaping and innovating the ways in which 
Reclamation and DWR balance both federal and state regulations, public health 
standards and urban and agricultural water demands.  The most notable droughts 
in recent history are the droughts that occurred in 1976-77, 1987-92, and the 
ongoing drought.  More details have been included in Section 5.3.3 of Chapter 5, 
Surface Water Resources and Water Supplies, in the Final EIS to describe 
historical responses by CVP and SWP to these drought conditions, including 
implementation of a barge and pump system in Folsom Lake to allow diversions 
when low water surface elevations would cause capacity issues for existing 
intakes.   

SAC 4: As described in Appendix 3A, No Action Alternative: Central Valley 
Project and State Water Project Operations, in the EIS, conditions in the Delta can 
change rapidly.  Weather conditions combined with tidal action can quickly affect 
Delta salinity conditions, and therefore, the Delta outflow required to maintain 
water quality criteria.  If, in this circumstance, it is decided the reasonable course 
of action is to increase upstream reservoir releases, then generally water is 
released from Folsom Reservoir first because the released water will reach the 
Delta before flows released from other CVP and SWP reservoirs.  Lake Oroville 
water releases require about 3 days to reach the Delta, while water released from 
Shasta Lake requires 5 days to travel from Keswick Reservoir to the Delta.  As 
water from the other reservoirs arrives in the Delta, Folsom Reservoir releases are 
generally adjusted downward. Water releases from Folsom Lake are determined 
based upon water rights in the American River watershed and federal and state 
statutory and regulatory requirements related to the operation of the CVP 
and SWP. 
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SAC 5: As described in the response to Comment SAC 3, water is delivered 1 
2 
3 
4 
5 
6 
7 

every year under the water right contract to the City of Sacramento in the 82-year 
hydrology analyzed with the CalSim II model in the EIS.  The low Folsom Lake 
water storage conditions that occur during drought periods under the No Action 
Alternative, Second Basis of Comparison, and Alternatives 1 through 5 in the EIS 
occur after water is delivered in the CalSim II model to the City of Sacramento 
and other water rights holders in the American River watershed.  
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1C.1.13 San Luis & Delta-Mendota Water Authority, Westlands 
Water District, and San Joaquin River Exchange 
Contractors Water Authority 

1 
2 
3 

4  
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1C.1.13.1 Responses to Comments from San Luis & Delta-Mendota Water 
Authority, Westlands Water District, and San Joaquin River 
Exchange Contractors Water Authority 

1 
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28 
29 
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31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

SLDMWA WWD SJRECWA 1: Comment noted. 

SLDMWA WWD SJRECWA 2: The EIS presents a range of alternatives for the 
future coordinated long-term operation of the CVP and SWP that provide a 
variety of methods to avoid jeopardy to the continued existence of the species, or 
avoid destruction or adverse effects to their critical habitat. 

On October 9, 2015, the District Court granted a very short time extension to 
address comments received during the public review period, and requires 
Reclamation to issue a Record of Decision on or before January 12, 2016.  This 
current court ordered schedule does not provide sufficient time for Reclamation to 
include additional alternatives, which would require recirculation of an additional 
Draft EIS for public review and comment, nor does Reclamation believe 
additional analysis is required to constitute a sufficient EIS.  Reclamation is 
committed to continue working toward improvements to the USFWS and NMFS 
RPA actions through either the adaptive management process, Collaborative 
Science and Adaptive Management Program (CSAMP) with the Collaborative 
Adaptive Management Team (CAMT), or other similar ongoing or future efforts. 

SLDMWA WWD SJRECWA 3: Reclamation is committed to continue working 
toward improvements to the USFWS and NMFS RPA actions through either the 
adaptive management process, Collaborative Science and Adaptive Management 
Program (CSAMP) with the Collaborative Adaptive Management Team (CAMT), 
or other similar ongoing or future efforts.  The EIS provides a comparison of 
projected adverse effects and benefits of Alternatives 1 through 5 and the No 
Action Alternative.  The EIS also provides a comparison of conditions of the No 
Action Alternative and Alternatives 1 through 5 and the Second Basis of 
Comparison.  The NEPA analysis does not determine if the alternatives would 
change the findings of the biological opinions in the determination of the 
likelihood of the alternatives to cause jeopardy to the continued existence of the 
species, or destroy or adversely affect their critical habitat. 

SLDMWA WWD SJRECWA 4: As described in Section 3.3, Reclamation had 
provisionally accepted the provisions of the 2008 USFWS BO and 2009 NMFS 
BO, and was implementing the BOs at the time of publication of the Notice of 
Intent in March 2012.  Under the definition of the No Action Alternative in the 
National Environmental Policy Act regulations (43 CFR 46.30), Reclamation’s 
NEPA Handbook (Section 8.6), and Question 3 of the Council of Environmental 
Quality’s Forty Most Asked Questions, the No Action Alternative could represent 
a future condition with “no change” from current management direction or level 
of management intensity, or a future “no action” conditions without 
implementation of the actions being evaluated in the EIS.  The No Action 
Alternative in this EIS is consistent with the definition of “no change” from 
current management direction or level of management.  Therefore, the RPAs were 
included in the No Action Alternative as Reclamation had been implementing the 
BOs and RPA actions, except where enjoined, as part of CVP operations for 
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approximately three years at the time the Notice of Intent was issued (2008 1 
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USFWS BO implemented for three years and three months, 2009 NMFS BO 
implemented for two years and nine months).   

As described in Section 3.3, Reclamation included the Second Basis of 
Comparison to identify changes that would occur due to actions that would not 
have been implemented without Reclamation’s provisional acceptance of the 
BOs, as required by the District Court order.  However, the Second Basis of 
Comparison is not consistent with the definition of the No Action Alternative 
used to develop the No Action Alternative for this EIS.  Therefore, mitigation 
measures have not been considered for changes of alternatives as compared to the 
Second Basis of Comparison. 

The No Action Alternative represents operations consistent with implementation 
of the 2008 and 2009 Biological Opinions.  This No Action Alternative represents 
the current management direction and level of management intensity consistent 
with the explanation of the No Action Alternative included in Council of 
Environmental Quality’s Forty Most Asked Questions (Question 3).  NEPA does 
not require agencies to mitigate impacts, nor does it require agencies to identify 
mitigation associated with the No Action Alternative. 

Reclamation has a legal obligation to comply with the ESA.  Section 7 requires 
Reclamation to insure that actions it authorizes, funds or carries out do not 
jeopardize the continued existence of any listed species and do not destroy or 
adversely modify designated critical habitat.  This legal obligation was confirmed 
in the Central Valley Project Improvement Act.  Most of Reclamation’s contracts 
with CVP water users limit Reclamation’s liability for shortages associated with 
meeting legal obligations of the CVP.  Additionally, Section 9 of the ESA 
prohibits unauthorized take of listed species.  DWR has chosen to ensure its 
compliance with the ESA through coordinated operation of the SWP with the 
CVP to implement the 2008 USFWS BO and 2009 NMFS BO. 

Reclamation recognizes that some CVP water users either have initiated or are 
initiating programs to increase water supplies with separate environmental 
documentation (see Appendix 5D, Municipal and Industrial Water Demands and 
Supplies).  Other CVP water users may implement future projects to increase 
water supplies, such as construction and operation of a desalination plants and 
water recycling programs.  None of these future actions are currently authorized 
and are not being proposed by Reclamation as a part of this decision.  Adoption of 
any of these types of these future actions, if authorized and funded by 
Reclamation, would require additional analysis under NEPA. 

SLDMWA WWD SJRECWA 5: The SWAP model, a regional agricultural 
production and economic optimization model that simulates the decisions of 
farmers across 93 percent of agricultural land in California, was used to determine 
changes in agricultural land use and employment based upon changes in CVP and 
SWP water deliveries and cost-effective water supplies.  This model is described 
in Appendix 12A, Statewide Agricultural Production Model (SWAP) 
Documentation.  The SWAP model simulates changes in Year 2030 based upon 
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factors to maximize profits with consideration of resource constraints, technical 
production relationships, and market conditions.  The model indicated that even 
with the cost of groundwater pumping from greater depths, the overall agricultural 
production could be maintained.  The EIS evaluates changes in 2030 under the 
alternatives discussed Chapter 5 through 21 of the EIS. 

It should be noted that Figures 7.15 through 7.60 in Chapter 7, Groundwater 
Resources and Groundwater Quality, have been modified in the Final EIS to 
correct an error that increased the changes in groundwater elevation by a factor of 
3.25.  This miscalculation was due to an error in a model post-processor that 
generates the figures related to changing the values from CVHM Model output 
from meters to feet.  Therefore, the results in these figures and the related text in 
Chapter 7 are less than reported in the Draft EIS.  The figures and the text have 
been revised in the Final EIS.  No changes are required to the CVHM model.  The 
revised results in the figures and the text in Chapter 7 are consistent with the 
findings of the SWAP model. 

SLDMWA WWD SJRECWA 6: Please see response to Comment SLDMWA 
WWD SJRECWA 32. 

SLDMWA WWD SJRECWA 7: The No Action Alternative and Alternative 5 
consider actions from both the 2008 USFWS BO and the 2009 NMFS BO in an 
integrated manner.  This EIS was prepared in response to a court order requiring 
NEPA analysis on the environmental impacts of accepting and implementing the 
RPA actions.  The opportunity to integrate future biological opinions that would 
meet the needs of both Delta Smelt and salmonids species lies with the agencies 
responsible for developing those opinions; namely USFWS and NMFS.  If 
implementation of future biological opinions require it, Reclamation will conduct 
a NEPA review of those future actions.     

The No Action Alternative represents operations consistent with implementation 
of the 2008 and 2009 Biological Opinions.  This No Action Alternative represents 
the current management direction and level of management intensity consistent 
with the explanation of the No Action Alternative included in Council of 
Environmental Quality’s Forty Most Asked Questions (Question 3).  NEPA does 
not require agencies to mitigate impacts, nor does it require agencies to identify 
mitigation associated with the No Action Alternative. 

SLDMWA WWD SJRECWA 8: Please see responses to Comments SLDMWA 
WWD SJRECWA 12 to SLDMWA WWD SJRECWA 63. 

SLDMWA WWD SJRECWA 9:  On October 9, 2015, the District Court granted 
a very short time extension to address comments received during the public 
review period, and requires Reclamation to issue a Record of Decision on or 
before January 12, 2016.  Reclamation has modified the Final EIS in response to 
comments from SLDMWA WWD SJRECWA and other commenters; and will 
use the Final EIS in the development of the Record of Decision. 
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SLDMWA WWD SJRECWA 64 to SLDMWA WWD SJRECWA 147. 

SLDMWA WWD SJRECWA 11:  Comment noted. 

SLDMWA WWD SJRECWA 12: As discussed in response to Comment 
SLDMWA WWD SJRECWA 3, the EIS provides a comparison of projected 
adverse effects and benefits of Alternatives 1 through 5 and the No Action 
Alternative.  The EIS also provides a comparison of conditions under the No 
Action Alternative and Alternatives 1 through 5 with the Second Basis of 
Comparison.  As described in Section 3.3, Reclamation included the Second Basis 
of Comparison to identify changes that would occur due to actions that would not 
have been implemented without Reclamation’s provisional acceptance of the 
BOs, as required by the District Court order.   

The NEPA analysis does not determine if the alternatives would change the 
findings of the biological opinions in the determination of the likelihood of the 
alternatives to cause jeopardy to the continued existence of the species, or destroy 
or adversely affect their critical habitat.  Reclamation is committed to continue 
working toward improvements to the USFWS and NMFS RPA actions through 
either the adaptive management process, Collaborative Science and Adaptive 
Management Program (CSAMP) with the Collaborative Adaptive Management 
Team (CAMT), or other similar ongoing or future efforts. 

SLDMWA WWD SJRECWA 13: The analysis in the EIS compares conditions 
under Alternatives 1 through 5 with the No Action Alternative to identify 
beneficial and adverse impacts for a broad range of physical, environmental, and 
human resources.  The NEPA analysis does not determine if the alternatives 
would change the findings of the biological opinions in the determination of the 
likelihood of the alternatives to cause jeopardy to the continued existence of the 
species, or destroy or adversely affect their critical habitat. 

SLDMWA WWD SJRECWA 14: The initial Proposed Action was defined in 
the Notice of Intent, and is represented in Alternative 2 in the EIS.  The Preferred 
Alternative is described in Section 1.5 of Chapter 1, Introduction, of the Final 
EIS.  The Environmentally Preferred Alternative will be identified and disclosed 
in the Record of Decision, as required by the CEQ regulations. 

SLDMWA WWD SJRECWA 15: As described in Section 3.3, Reclamation had 
provisionally accepted the provisions of the 2008 USFWS BO and 2009 NMFS 
BO, and was implementing the BOs at the time of publication of the Notice of 
Intent in March 2012.  Under the definition of the No Action Alternative in the 
National Environmental Policy Act regulations (43 CFR 46.30), Reclamation’s 
NEPA Handbook (Section 8.6), and Question 3 of the Council of Environmental 
Quality’s Forty Most Asked Questions, the No Action Alternative could represent 
a future condition with “no change” from current management direction or level 
of management intensity, or a future “no action” conditions without 
implementation of the actions being evaluated in the EIS.  The No Action 
Alternative in this EIS is consistent with the definition of “no change” from 
current management direction or level of management.  Therefore, the RPAs were 
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BOs and RPA actions, except where enjoined, as part of CVP operations for 
approximately three years at the time the Notice of Intent was issued (2008 
USFWS BO implemented for three years and three months, 2009 NMFS BO 
implemented for two years and nine months).   

As described in Section 3.3, Reclamation included the Second Basis of 
Comparison to identify changes that would occur due to actions that would not 
have been implemented without Reclamation’s provisional acceptance of the 
BOs, as required by the District Court order.  However, the Second Basis of 
Comparison is not consistent with the definition of the No Action Alternative 
used to develop the No Action Alternative for this EIS.  Therefore, mitigation 
measures have not been considered for changes of alternatives as compared to the 
Second Basis of Comparison. 

SLDMWA WWD SJRECWA 16: As described in Section 3.3.1.2 of Chapter 3, 
Description of Alternatives, several actions included in the 2008 USFWS BO and 
2009 NMFS BO address items that were underway prior to publication of the 
BOs, as summarized below.   

• 2008 USFWS BO RPA Component 4, Habitat Restoration.   

– In 1987, Reclamation, DWR, CDFW, and the Suisun Resource 
Conservation District (SRCD) signed the Suisun Marsh Preservation 
Agreement (SMPA), which contains provisions for Reclamation and 
DWR to mitigate the adverse effects on Suisun Marsh channel water 
salinity from the CVP and SWP operations and other upstream diversions.  
The SMPA required Reclamation and DWR to prepare a timeline for 
implementing the Plan of Protection for the Suisun Marsh and delineate 
monitoring and mitigation requirements.  In 2001, Reclamation, DWR, 
USFWS, NMFS, CDFW, SRCD, and CALFED directed the formation of 
a charter group to develop a plan for Suisun Marsh that would balance the 
needs of CALFED, the SMPA, and other plans by protecting and 
enhancing existing land uses, existing waterfowl and wildlife values 
including those associated with the Pacific Flyway, endangered species, 
and CVP and SWP water project supply quality.  In 2014, Reclamation, 
CDFW, and USFWS adopted and initiated implementation of the Suisun 
Marsh Habitat Management, Preservation, and Restoration Plan (Suisun 
Marsh Management Plan).  The USFWS and NMFS have issued 
biological opinions for the Suisun Marsh Management Plan.   

– The No Action Alternative, Second Basis of Comparison, and 
Alternatives 1 through 5 assumes that the Suisun Marsh Management Plan 
will provide up to 7,000 acres of intertidal and associated subtidal habitat 
in the Delta and Suisun Marsh with or without implementation of the 2008 
USFWS BO.  This would represent up to 87 percent (7,000 of 8,000 acres 
of this habitat type referenced in the 2008 USFWS BO under the No 
Action Alternative and Alternative 5.   
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Augmentation.   

– This effort was initiated in 1996 under the CVPIA Section 3406(b)(12).  
The Clear Creek fisheries habitat restoration program is being 
implemented by USFWS and Reclamation in accordance with CVPIA 
(Reclamation 2011a).  By the year 2020 the overall goal is to provide 
347,288 square feet of usable spawning habitat from Whiskeytown Dam 
downstream to the former McCormick-Saeltzer Dam, which is the amount 
that existed before construction of Whiskeytown Dam.  Between 1996 and 
2009, a total of approximately 130,925 tons of spawning gravel was added 
to the creek.  The interim annual spawning gravel addition target is 25,000 
tons per year, but due to a lack of funding, only an average of 9,358 tons 
has been placed annually since 1996 (Reclamation 2013a).     

– The No Action Alternative, Second Basis of Comparison, and 
Alternatives 1 through 5 assume that the CVPIA program will continue 
through 2030. 

• 2009 NMFS BO RPA Action I.1.4, Spring Creek Temperature Control 
Curtain Replacement.   

– In accordance with SWRCB Order 91-0, temperature control actions were 
initiated in the 1990s, including construction of the Spring Creek 
Temperature Control Curtain in 1993.  The curtain was damaged and 
replaced as part of maintenance activities for the CVP facilities in 2011. 

– This action was completed prior to publication of the Notice of Intent for 
this EIS; therefore, this action is included in No Action Alternative, 
Second Basis of Comparison, and Alternatives 1 through 5. 

• 2009 NMFS BO RPA Action I.2.6, Restore Battle Creek for Winter-Run, 
Spring-Run, and Central Valley Steelhead.   

– The Battle Creek Salmon and Steelhead Restoration Project was initiated 
in the 1999 in accordance with the CVPIA Anadromous Fish Restoration 
Program.  An Agreement in Principle was signed by Reclamation, NMFS, 
USFWS, CDFW, and Pacific Gas & Electric Company to pursue a 
restoration project for Battle Creek.  A formal Memorandum of 
Understanding was signed in 1999 to provide funding for the program. 

– The program is consistent with provisions in the California State Salmon, 
Steelhead Trout, and Anadromous Fisheries Program Act (California 
Senate Bill 2261, 1990), CALFED Bay-Delta Ecosystem Restoration 
Program Plan, Upper Sacramento River Fisheries and Riparian Habitat 
Management Plan (developed in accordance with California Senate Bill 
1086, 1989), 1990 CDFW Central Valley Salmon and Steelhead 
Restoration and Enhancement Plan, 1990 CDFW Steelhead Restoration 
Plan and Management Plan for California, 1993 CDFW Restoring Central 
Valley Streams: A Plan for Action, NOAA 1997 Proposed Recovery Plan 
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Actions to Restore Central Valley Spring-Run Chinook Salmon. 

– The Final EIS and the Record of Decision for the Battle Creek Salmon and 
Steelhead Restoration Project were completed in July 2005 and January 
2009, respectively.   

– Construction was completed on the first phase in 2010.  Construction will 
be completed prior to 2030 to reestablish approximately 42 miles of 
salmon and steelhead habitat on Battle Creek and an additional 6 miles of 
habitat on tributaries.  The project includes removal of five dams, 
installation of new fish screens and fish ladders, provisions for increased 
instream flows in Battle Creek, improved access roads and trails, and 
decommissioned power plant canals that conveyed water between 
tributaries.   

– The Record of Decision and the funding agreements were completed prior 
to publication of the 2009 NMFS BO.  Construction was initiated prior to 
publication of the Notice of Intent for this EIS, and is anticipated to be 
complete before 2030.  Therefore, this action is included in No Action 
Alternative, Second Basis of Comparison, and Alternatives 1 through 5. 

• 2009 NMFS BO RPA Action I.3.1, Operate Red Bluff Diversion Dam with 
Gates Out.   

– The Final EIS and Record of Decision were completed in May 2008 for 
the Tehama-Colusa Canal Authority for the Tehama-Colusa Canal Fish 
Passage Improvement Project which included construction of the new 
intake at the Red Bluff Diversion Dam site and removal of the dam gates 
from the Sacramento River water.  This action was initiated following the 
issuance of the 1993 NMFS BO that reduced the time that water could be 
diverted from the Sacramento River using the Diversion Dam gates. 

– Construction was initiated in March 2010 and funded by the 2009 
American Recovery and Reinvestment Act.  The new Red Bluff Pumping 
Plant began operation in 2012, and the gates no longer block the flow of 
water in the Sacramento River.   

– These existing facilities are included in No Action Alternative, Second 
Basis of Comparison, and Alternatives 1 through 5. 

• 2009 NMFS BO RPA Action I.5, Funding for CVPIA Anadromous Fish 
Screen Program.   

– This effort was initiated over 20 years ago under the CVPIA Section 
3406(b)(21).   

– The No Action Alternative, Second Basis of Comparison, and Alternatives 
1 through 5 assume continued implementation of the program until the 
CVPIA program objectives are met which may or may not occur prior to 
2030. 
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Action I.6.2, Near-Term Actions at Liberty Island/Lower Cache Slough and 
Lower Yolo Bypass; Action I.6.3, Lower Putah Creek Enhancements; Action 
I.6.4, Improvements to Lisbon Weir; and Action I.7, Reduce Migratory 
Delays and Loss of Salmon, Steelhead, and Sturgeon at Fremont Weir and 
Other Structures in the Yolo Bypass.   

– These actions are addressed in the ongoing Yolo Bypass Salmonid Habitat 
Restoration and Fish Passage Implementation Plan (Implementation Plan) 
that has been initiated by Reclamation and DWR.   

– The No Action Alternative, Second Basis of Comparison, and Alternatives 
1 through 5 assume completion of this Implementation Plan by 2030 with 
or without implementation of the 2009 NMFS BO.  

– In response to this comment, a sensitivity analysis was included in the 
Final EIS (Appendix 5E), that presents the results of CalSim II model runs 
with and without implementation of the Yolo Bypass Salmonid Habitat 
Restoration and Fish Passage Implementation Plan.  

• 2009 NMFS BO RPA Action II.1, Lower American River Flow Management.   

– In 2006, Reclamation began operating in accordance with the American 
River Flow Management Standard (FMS), as described in Appendix 3A, 
No Action Alternative: Central Valley Project and State Water Project 
Operations.  The FMS operations were initiated to enhance the protections 
provided by SWRCB D-893 in accordance with an agreement between 
Reclamation, USFWS, NMFS, and CDFW. 

– The No Action Alternative, Second Basis of Comparison, and Alternatives 
1 through 5 assume continued operations under the FMS in 2030. 

SLDMWA WWD SJRECWA 17: Reclamation was directed by the District 
Court to remedy its failure to conduct a NEPA analysis when it accepted and 
implemented the 2008 USFWS BO RPA and the 2009 NMFS BO RPA pursuant 
to the Federal Endangered Species Act of 1973 (ESA) as amended (United States 
Code [U.S.C.] 1531 ET SEQ.).  The BOs did not address the Friant Division of 
the CVP; therefore, the EIS does not address the Friant Division of the CVP. 

SLDMWA WWD SJRECWA 18: Please see response to Comment SLDMWA 
WWD SJRECWA 4. 

SLDMWA WWD SJRECWA 19: Please see response to Comment SLDMWA 
WWD SJRECWA 16. 

SLDMWA WWD SJRECWA 20: As described in Section 3.3, Reclamation had 
provisionally accepted the provisions of the 2008 USFWS BO and 2009 NMFS 
BO, and was implementing the BOs at the time of publication of the Notice of 
Intent in March 2012.  Under the definition of the No Action Alternative in the 
National Environmental Policy Act regulations (43 CFR 46.30), Reclamation’s 
NEPA Handbook (Section 8.6), and Question 3 of the Council of Environmental 
Quality’s Forty Most Asked Questions, the No Action Alternative could represent 
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of management intensity, or a future “no action” conditions without 
implementation of the actions being evaluated in the EIS.  The No Action 
Alternative in this EIS is consistent with the definition of “no change” from 
current management direction or level of management.  Therefore, the RPAs were 
included in the No Action Alternative as Reclamation had been implementing the 
BOs and RPA actions, except where enjoined, as part of CVP operations for 
approximately three years at the time the Notice of Intent was issued (2008 
USFWS BO implemented for three years and three months, 2009 NMFS BO 
implemented for two years and nine months).   

As described in Section 3.3, Reclamation included the Second Basis of 
Comparison to identify changes that would occur due to actions that would not 
have been implemented without Reclamation’s provisional acceptance of the 
BOs, as required by the District Court order.  However, the Second Basis of 
Comparison is not consistent with the definition of the No Action Alternative 
used to develop the No Action Alternative for this EIS.  Therefore, mitigation 
measures have not been considered for changes of alternatives as compared to the 
Second Basis of Comparison. 

The No Action Alternative represents operations consistent with implementation 
of the 2008 and 2009 Biological Opinions.  This No Action Alternative represents 
the current management direction and level of management intensity consistent 
with the explanation of the No Action Alternative included in Council of 
Environmental Quality’s Forty Most Asked Questions (Question 3).  NEPA does 
not require agencies to mitigate impacts, nor does it require agencies to identify 
mitigation associated with the No Action Alternative.  

Reclamation has a legal obligation to comply with Section 7 of the ESA.  Section 
7 requires Reclamation to insure that actions it authorizes, funds or carries out do 
not jeopardize the continued existence of any listed species and do not destroy or 
adversely modify designated critical habitat.  This legal obligation was confirmed 
in the Central Valley Project Improvement Act.  Most of Reclamation’s contracts 
with CVP water users limit Reclamation’s liability for shortages associated with 
meeting legal obligations of the CVP.  Additionally, ESA prohibits unauthorized 
take of listed species.  DWR has chosen to ensure its compliance with the ESA 
through coordinated operation of the SWP with the CVP and to implement the 
2008 USFWS BO and 2009 NMFS BO. 

Reclamation recognizes that some CVP water users either have initiated or are 
initiating programs to increase water supplies with separate environmental 
documentation (see Appendix 5D, Municipal and Industrial Water Demands and 
Supplies).  Other CVP water users may implement future projects to increase 
water supplies, such as construction and operation of a desalination plants and 
water recycling programs.  None of these future actions are currently authorized 
and are not being proposed by Reclamation as a part of this decision.  Adoption of 
any of these types of these future actions, if authorized and funded by 
Reclamation, would require additional analysis under NEPA. 
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WWD SJRECWA 20. 

SLDMWA WWD SJRECWA 22: The range of alternatives (Alternatives 1 
through 5) was identified through consideration of concepts identified in the 
scoping process, through comments received during preparation of the EIS, and 
considerations by Reclamation.  The concepts were evaluated with respect to 
screening criteria defined in the purpose of the action (see Chapter 2, Purpose and 
Need), a determination if the concept addressed one or more significant issues, 
and if the concept was included in one or more alternatives (see Table 3.1 in 
Chapter 3, Description of Alternatives).  Two of the alternatives, No Action 
Alternative and Alternative 5, consider actions from both of the 2008 USFWS BO 
and 2009 NMFS BO in an integrated manner.  This EIS was prepared in response 
to a court order requiring NEPA analysis on the environmental impacts of 
accepting and implementing the RPA actions.  The opportunity to integrate future 
biological opinions that would meet the needs of both Delta Smelt and salmonids 
species lies with the agencies responsible for developing those opinions, namely 
USFWS and NMFS.  If implementation of future biological opinions require it, 
Reclamation will conduct a NEPA require of those future actions 

SLDMWA WWD SJRECWA 23: Reclamation was directed by the District 
Court to remedy its failure to conduct a NEPA analysis when it accepted and 
implemented the 2008 USFWS BO RPA and the 2009 NMFS BO RPA pursuant 
to the Federal Endangered Species Act of 1973 (ESA) as amended (United States 
Code [U.S.C.] 1531 et. seq.).  In order to satisfy the Court’s directive, 
Reclamation has analyzed operation of the CVP, in coordination with the 
operation of the SWP, consistent with the BOs, as well as alternatives which 
represent potential modifications to the continued long-term operation of the CVP 
in coordination with the SWP.   

The No Action Alternative represents operations consistent with implementation 
of the 2008 and 2009 Biological Opinions.  This No Action Alternative represents 
the current management direction and level of management intensity consistent 
with the explanation of the No Action Alternative included in Council of 
Environmental Quality’s Forty Most Asked Questions (Question 3).  NEPA does 
not require agencies to mitigate impacts, nor does it require agencies to identify 
mitigation associated with the No Action Alternative.   

The purpose of the action, as described in Chapter 2, Purpose and Need, of the 
EIS, considers the purposes for which the CVP was authorized, and as amended 
by CVPIA, with a provision to enable Reclamation and DWR to satisfy their 
contractual obligations to the fullest extent possible, in accordance with the 
authorized purposes of the CVP and SWP, as well as the regulatory limitations on 
CVP and SWP operations, including applicable state and federal laws and water 
rights. 

Reclamation has a legal obligation to comply with Section 7 of the ESA.  Section 
7 requires Reclamation to insure that actions it authorizes, funds or carries out do 
not jeopardize the continued existence of any listed species and do not destroy or 
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in the Central Valley Project Improvement Act.  Most of Reclamation’s contracts 
with CVP water users limit Reclamation’s liability for shortages associated with 
meeting legal obligations of the CVP.  Additionally, ESA prohibits unauthorized 
take of listed species.  DWR has chosen to ensure its compliance with the ESA 
through coordinated operation of the SWP with the CVP and to implement the 
2008 USFWS BO and 2009 NMFS BO. 

Reclamation recognizes that some CVP water users either have initiated or are 
initiating programs to increase water supplies with separate environmental 
documentation (see Appendix 5D, Municipal and Industrial Water Demands and 
Supplies).  Other CVP water users may implement future projects to increase 
water supplies, such as construction and operation of a desalination plants and 
water recycling programs.  None of these future actions are currently authorized 
and are not being proposed by Reclamation as a part of this decision.  Adoption of 
any of these types of these future actions, if authorized and funded by 
Reclamation, would require additional analysis under NEPA. 

SLDMWA WWD SJRECWA 24: The need statement in Chapter 2 
acknowledges that potential modifications to the coordinated operation of the CVP 
and SWP analyzed in the EIS process should be consistent with the intended purpose 
of the action, be within the scope of Reclamation’s legal authority and jurisdiction, be 
economically and technologically feasible, and avoid the likelihood of jeopardizing 
listed species or resulting in the destruction or adverse modification of critical habitat 
in compliance with the requirements of Section 7(a)(2) of the Endangered Species 
Act.   
SLDMWA WWD SJRECWA 25:  The EIS analysis compares conditions under 
a range of alternatives (Alternatives 1 through 5) with the No Action Alternative 
to identify beneficial and adverse impacts for a broad range of physical, 
environmental, and human resources.  A reasonable range of alternatives includes 
technically and economically feasible alternatives to address the purpose and need 
for the action (40 CFR 1502.14).  However, the range of alternatives can be 
limited if the alternatives analyzed address the full spectrum of alternatives 
(Question 1b of CEQ Forty Most Asked Questions).  The range of alternative 
concepts were evaluated with respect to screening criteria defined in the purpose 
of the action (see Chapter 2, Purpose and Need), a determination if the concept 
addressed one or more significant issues, and if the concept was included in one 
or more alternatives (Table 3.1 in Chapter 3, Description of Alternatives).  The 
NEPA analysis does not determine if the alternatives would change the findings 
of the biological opinions in the determination of the likelihood of the alternatives 
to cause jeopardy to the continued existence of the species, or destroy or 
adversely affect their critical habitat. 

SLDMWA WWD SJRECWA 26: The No Action Alternative and Alternative 5 
consider actions from both of the 2008 USFWS BO and 2009 NMFS BO in an 
integrated manner.  With respect to the potential conflict described in this 
comment, the EIS impact assessment of the No Action Alternative and 
Alternative 5 do indicate that reservoir releases to meet fall Delta outflow in wet 

 1C-258 Final LTO EIS 



Appendix 1C: Comments from Regional and Local Agencies and Responses 

and above normal years would reduce carryover storage and potentially reduce 1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 

43 
44 

the ability to meet temperature objectives downstream of the reservoirs.  
However, the No Action Alternative and Alternative 5 also include fish passage 
around CVP dams to provide upstream habitat with lower water temperatures. 

SLDMWA WWD SJRECWA 27:  The comparative tables in Chapter 3, 
Description of Alternatives, and Executive Summary have been modified in the 
Final EIS. 

SLDMWA WWD SJRECWA 28: Given the complexity of the water system and 
associated aquatic ecosystem, tools are not available to reliably quantify the 
numbers of individuals of species, the viability of species populations, and the 
amount and quality of critical habitat.  The analysis in the Draft EIS relied on 
modeling tools and qualitative analyses to provide an indication of these attributes 
for comparison among alternatives rather than attempting absolute quantification.  
However, numerical indications of potential changes in species abundance and 
habitat availability are presented throughout the impact analysis in the Draft EIS.  
For example, the two life cycle models used to evaluate effects on winter-run 
Chinook Salmon provide output in terms of expected escapement.  Similarly, 
SALMOD and the Egg Mortality Model provide outputs that indicate potential 
changes in salmon abundance.  Habitat quality was addressed in terms of water 
temperature and Weighted Useable Area (WUA) for salmonids and the fall 
abiotic index was used to quantify potential differences in Delta Smelt habitat.   

The NEPA analysis does not determine if the alternatives would change the 
findings of the biological opinions in the determination of the likelihood of the 
alternatives to cause jeopardy to the continued existence of the species, or destroy 
or adversely affect their critical habitat.  

SLDMWA WWD SJRECWA 29: The tables referenced in the comment 
represent a summary of the impact conclusions for each of the species evaluated.  
These conclusion statements, as pointed out in the comment, often indicate little 
distinction in the performance of an alternative relative to another.  This is 
generally because the results of the quantitative analyses are sufficiently similar 
that a clear difference between the alternatives cannot be made or the uncertainty 
associated with the outcomes precludes a clear distinction among alternatives.  
The impact conclusions for each species in Chapter 9 and the summarized 
conclusions provided in table ES.1 and ES.2 have been revised to more definitely 
state the conclusions and provide decision makers and the public a clearer 
indication the magnitude of the differences.  Also, please see response to 
Comment SLDMWA WWD SJRECWA 27. 

SLDMWA WWD SJRECWA 30: The EIS analyzed the alternatives at 2030 to 
consider full implementation of the 2008 USFWS BO and 2009 NMFS BO at 
2030; and full implementation of the provisions in each of the alternatives, such 
as completion of predation control plans in Alternatives 3 and 4 or fish passage 
programs in Alternative 5 and the No Action Alternative.   

If the analyses were conducted at the present time, the existing conditions also 
would include implementation of the operational provisions of the 2008 USFWS 
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Reclamation prior to the publication of the Notice of Intent in 2012. 
SLDMWA WWD SJRECWA 31: More details have been included in Section 
5.3.3 of Chapter 5, Surface Water Resources and Water Supplies, and Section 
6.3.3.6 of Chapter 6, Surface Water Quality, in the Final EIS to describe historical 
responses by CVP and SWP to recent drought conditions and associated SWRCB 
requirements, including reductions in recent deliveries of CVP and SWP water.  It 
is recognized that in the short-term, responses to reduced CVP and SWP water 
deliveries could be different than over the long-term.  For example, during the 
recent drought some areas relied upon crop idling because expansion of 
groundwater wellfields was not easily implemented in the short-term.  The EIS 
analysis is considering the long-term changes by 2030, including agricultural 
water supplies based upon long-term economic modeling (see results of SWAP 
model runs in Chapter 12, Agricultural Resources).  The SWAP model indicated 
that even with the cost of groundwater pumping from greater depths, the overall 
agricultural production could be maintained.   

The EIS includes the comparison of the No Action Alternative to the Second 
Basis of Comparison to indicate changes related to implementation of the 2008 
USFWS BO and 2009 NMFS BO. 

It is understood that in any one year with drought conditions, water users may 
make short-term choices that could involve more crop idling than increased use of 
groundwater.  However, the analysis of groundwater use in Chapter 7, 
Groundwater Resources and Groundwater Quality, represent long-term operation 
assumptions that would occur by 2030.  The agricultural analysis presented in 
Chapter 12, Agricultural Resources, indicated that economically, groundwater 
would continue to be used as compared to crop idling or land fallowing on a long-
term basis by 2030. 

SLDMWA WWD SJRECWA 32: In response to this and similar comments, 
additional discussion has been provided in the Final EIS to better capture recent 
scientific information and to further acknowledge the scientific uncertainty 
associated with the information used to both formulate the analyses and qualify 
the conclusions.  This additional text is intended to supplement the discussions of 
uncertainty already presented in Chapter 9 of the Draft EIS and Appendices 9C 
through 9O.  These additions can be found in the discussion of analysis methods 
and in the impact conclusions where appropriate. 

SLDMWA WWD SJRECWA 33:  Historically, many water users have been 
conjunctively use groundwater and surface water by increasing groundwater use 
when CVP and SWP water supplies are reduced.  The urban water management 
plans present these types of programs for the 2030 conditions.  As discussed in 
the response to Comment SLDMWA WWD SJRECWA 5, the SWAP model 
indicated that even with the cost of groundwater pumping from greater depths, the 
overall agricultural production could be maintained.   

It should be noted that Figures 7.15 through 7.60 in Chapter 7, Groundwater 
Resources and Groundwater Quality, have been modified in the Final EIS to 
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3.25.  This miscalculation was due to an error in a model post-processor that 
generates the figures related to changing the values from CVHM Model output 
from meters to feet.  Therefore, the results in these figures and the related text in 
Chapter 7 are less than reported in the Draft EIS.  The figures and the text have 
been revised in the Final EIS.  No changes are required to the CVHM model.  The 
revised results in the figures and the text in Chapter 7 are consistent with the 
findings of the SWAP model. 

SLDMWA WWD SJRECWA 34: Groundwater Sustainability Agencies will 
respond differently in the development and implementation of each Groundwater 
Sustainability Plan (GSP).  Different regions of California will have different 
levels of progress depending upon ongoing programs and facilities.  Depending 
upon the GSP, full implementation of groundwater sustainable actions may not be 
possible until facilities are constructed to provide replacement water supplies for 
current groundwater use.  Construction of those facilities, following review of the 
GSP by DWR, could require several years for environmental review, design, 
permitting, and construction.  Therefore, it would be speculative to assume that 
the GSP objectives can be fully met prior to 2030 when the GSPs have not been 
completed; and the implementation actions may require a timeframe longer than 
2030.  It is acknowledged that following full implementation of the GSPs, 
continued long-term overdrafting of the groundwater would not be allowed. 

SLDMWA WWD SJRECWA 35: Historically, many water users have been 
conjunctively using groundwater and surface water by increasing groundwater use 
when CVP and SWP water is reduced.  The urban water management plans 
present these types of programs for the 2030 conditions.  As discussed in the 
response to Comment SLDMWA WWD SJRECWA 5, the SWAP model 
indicated that even with the cost of groundwater pumping from greater depths, the 
overall agricultural production could be maintained.  

It is recognized that in the short-term, responses to reduced CVP and SWP water 
deliveries could be different than over the long-term.  For example, during the 
recent drought some areas relied upon crop idling because expansion of 
groundwater wellfields was not easily implemented in the short-term.  The EIS 
analysis is considering the long-term changes by 2030, including agricultural 
water supplies based upon long-term economic modeling (see results of SWAP 
model runs in Chapter 12, Agricultural Resources).  The SWAP model indicated 
that even with the cost of groundwater pumping from greater depths, the overall 
agricultural production could be maintained.   

It should be noted that Figures 7.15 through 7.60 in Chapter 7, Groundwater 
Resources and Groundwater Quality, have been modified in the Final EIS to 
correct an error that increased the changes in groundwater elevation by a factor of 
3.25 due to an error in a model post-processor that generates the figures related to 
changing the values from CVHM Model output from meters to feet.  Therefore, 
the results in these figures and the related text in Chapter 7 are less than reported 
in the Draft EIS.  The figures and the text have been revised in the Final EIS.  No 
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the text in Chapter 7 are consistent with the findings of the SWAP model. 

SLDMWA WWD SJRECWA 36:  The comment is consistent with the analysis 
related to subsidence in Section 7.4 of Chapter 7, Groundwater Resources and 
Groundwater Quality, of the EIS. 

SLDMWA WWD SJRECWA 37: Please refer to responses to Comments 
SLDMWA WWD SJRECWA 5 and SLDMWA WWD SJRECWA 33. 

SLDMWA WWD SJRECWA 38: Please refer to responses to Comments 
SLDMWA WWD SJRECWA 5, SLDMWA WWD 31, and SLDMWA WWD 
SJRECWA 35. 

SLDMWA WWD SJRECWA 39:  As described in responses to Comments 
SLDMWA WWD SJRECWA 5 and SLDMWA WWD SJRECWA 33, the SWAP 
analysis indicates that long-term regional agricultural land use, production, and 
employment would be similar in the alternatives and the Second Basis of 
Comparison.  Therefore, socioeconomic conditions in the agricultural 
communities would be similar in 2030 within the range of alternatives. 

It is recognized that in the short-term, responses to reduced CVP and SWP water 
deliveries could be different than over the long-term.  For example, during the 
recent drought some areas relied upon crop idling because expansion of 
groundwater wellfields was not easily implemented in the short-term.  This led to 
job losses.  The EIS analysis is considering the long-term changes by 2030, 
including changes in agricultural water supplies based upon long-term economic 
modeling (see results of SWAP model runs in Chapter 12, Agricultural 
Resources).  The SWAP model indicated that even with the cost of groundwater 
pumping from greater depths, the overall agricultural production could be 
maintained. 
SLDMWA WWD SJRECWA 40: As described in responses to Comments 
SLDMWA WWD SJRECWA 5 and SLDMWA WWD SJRECWA 33, the SWAP 
analysis indicates that long-term regional agricultural land use, production, and 
employment would be similar in the alternatives and the Second Basis of 
Comparison.  Therefore, environmental justice conditions in the agricultural 
communities would be similar in 2030 within the range of alternatives.  

It is recognized that in the short-term, responses to reduced CVP and SWP water 
deliveries could be different than over the long-term.  For example, during the 
recent drought some areas relied upon crop idling because expansion of 
groundwater wellfields was not easily implemented in the short-term.  This led to 
job losses.  The EIS analysis is considering the long-term changes by 2030, 
including changes in agricultural water supplies based upon long-term economic 
modeling (see results of SWAP model runs in Chapter 12, Agricultural 
Resources).  The SWAP model indicated that even with the cost of groundwater 
pumping from greater depths, the overall agricultural production could be 
maintained. 
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SLDMWA WWD SJRECWA 5 and SLDMWA WWD SJRECWA 35, the SWAP 
analysis indicates that long-term regional agricultural land use, production, and 
employment would be similar in the alternatives and the Second Basis of 
Comparison.  Therefore, air quality conditions in the agricultural communities 
would be similar. 

SLDMWA WWD SJRECWA 42: The CVP and SWP operations prioritize 
meeting federal and state regulatory requirements and deliveries to senior water 
rights holders and refuge Level 2 water supplies.  The modeling analyses 
presented in the EIS include these prioritizations for long-term operation of the 
CVP and SWP using an 82-year hydrology analyzed with the CalSim II model, 
including delivery of Level 2 refuge water supplies in accordance with the 
CVPIA.  This analytical approach results in low water storage elevations in CVP 
and SWP reservoirs and low deliveries to CVP agricultural water service 
contractors located to the south of the Delta in critical dry periods.  The modeled 
operations do not include changes in SWRCB requirements intended to reduce the 
effects of extreme flood or drought events, such as the recent changes in CVP and 
SWP drought operations.     

Droughts have occurred throughout California’s history, and are constantly 
shaping and innovating the ways in which Reclamation and DWR balance both 
public health standards and urban and agricultural water demands while 
protecting the Delta ecosystem and its inhabitants.  The most notable droughts in 
recent history are the droughts that occurred in 1976-77, 1987-92, and the 
ongoing drought.  More details have been included in Section 5.3.3 of Chapter 5, 
Surface Water Resources and Water Supplies, and Section 6.3.3.6 of Chapter 6, 
Surface Water Quality, in the Final EIS to describe historical responses by CVP 
and SWP to these drought conditions, including reductions in recent deliveries of 
CVP water to the refuges and water service contractors.   

SLDMWA WWD SJRECWA 43: The EIS analysis of groundwater effects in 
the San Francisco Bay Area, Central Coast, and Southern California regions is 
difficult for two reasons.  The CalSim II model water deliveries to these regions 
are provided at a large regional scale, and it is not possible to determine the 
deliveries by groundwater basin.  In addition, there are no available consistent 
regional groundwater models that could be used for the CVP and SWP service 
areas in the San Francisco Bay Area, Central Coast, and Southern California 
regions.  Therefore, a qualitative analysis was conducted in the EIS for changes in 
groundwater conditions and quality and related subsidence.   

Additional description of the qualitative methodology used in these areas has been 
added to Section 7.4 of Chapter 7, Groundwater Resources and Groundwater 
Quality.  CVP and SWP water delivery information that is currently provided in 
Appendix 5A, Section C, CalSim II and DSM2 Model Results, has also been 
added to Chapter 7. 

SLDMWA WWD SJRECWA 44: The alternatives and the Second Basis of 
Comparison are all compared with the same future climate and growth projections 
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under the alternatives and Second Basis of Comparison to existing conditions.   

The commenter’s “Interpretation B” is correct.  The explanation of the 
methodology is included Appendix 7A, Groundwater Model Documentation.  

SLDMWA WWD SJRECWA 45: Additional information has been included in 
Section 7.4.2 of Chapter 7, Groundwater Resources and Groundwater Quality, to 
qualitatively discuss groundwater changes between existing conditions and 2030 
conditions.  As described in the response to Comment SLDMWA WWD 
SJRECWA 44, the EIS analysis involves comparison of the No Action 
Alternative, Second Basis of Comparison, and Alternatives 1 through 5 at Year 
2030. 

SLDMWA WWD SJRECWA 46: The text on page 7-112 of the Draft EIS has 
been modified in the Final EIS to provide more clarity of the use of qualitative 
analyses for potential changes in subsidence. 

SLDMWA WWD SJRECWA 47: There are no acceptable regional groundwater 
models available; therefore, the analysis was qualitative.  Additional text in the 
Final EIS has been added to the impact analysis that provides additional 
groundwater quality information.  

SLDMWA WWD SJRECWA 48: The CalSim II post-processor tool was 
developed in the initial phase of the EIS preparation.  Results for flows in 
Steamboat Slough were included to determine if there was any changes in the 
North Delta conditions under the alternatives.  Millerton Lake results were 
included to indicate that there were no changes in the operations of the CVP 
Friant Division for the coordinated long-term operation of the CVP and SWP. 

SLDMWA WWD SJRECWA 49: More details have been included in Section 
9.4.3 of Chapter 9, Fish and Aquatic Resources, in the Final EIS to qualitatively 
responses to RPA actions not included in the CalSim II model in the No Action 
Alternative and Alternatives 2 and 5.   

SLDMWA WWD SJRECWA 50: The additional water demand in the 
Sacramento Valley has been identified in approved general plans and is included 
in the adopted urban water management plans of these communities.  The 
increased demand are projected to be met through existing water rights in El 
Dorado, Nevada, Placer, and Sacramento counties and full use of CVP water 
contracts in Sacramento County.  The water rights are senior to water rights held 
by the CVP and SWP and would need to be fulfilled in the future.  Therefore, the 
additional water demands are included in the No Action Alternative, Second Basis 
of Comparison, and Alternatives 1 through 5. 

SLDMWA WWD SJRECWA 51: The CVP and SWP operations prioritize 
meeting federal and state regulatory requirements and deliveries to senior water 
rights holders.  The modeling analyses presented in the EIS include these 
prioritizations for long-term operation of the CVP and SWP without inclusion of 
changes that could be developed for specific extreme flood or drought events.  
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analyzed with the CalSim II model in the EIS. 

As described in Section 5.4.1.1.1 of Chapter 5, Surface Water Resources and 
Water Supplies, under extreme hydrologic and operational conditions where there is 
not enough water supply to meet all requirements, CalSim II utilizes a series of 
operating rules to reach a solution to allow for the continuation of the simulation.  It 
is recognized that these operating rules are a simplified version of the very complex 
decision processes that CVP and SWP operators would use in actual extreme 
conditions.  Therefore, model results and potential changes under these extreme 
conditions should be evaluated on a comparative basis between alternatives and are 
an approximation of extreme operational conditions.  As an example, CalSim II 
model results show simulated occurrences of extremely low storage conditions at 
CVP and SWP reservoirs during critical drought periods when storage is at dead pool 
levels at or below the elevation of the lowest level outlet.  Simulated occurrences of 
reservoir storage conditions at dead pool levels may occur coincidentally with 
simulated impacts that are determined to be potentially significant.  When reservoir 
storage is at dead pool levels, there may be instances in which flow conditions fall 
short of minimum flow criteria, salinity conditions may exceed salinity standards, 
diversion conditions fall short of allocated diversion amounts, and operating 
agreements are not met.   

Reclamation is aware of the storage and diversion limitations that exist for the 
reservoirs, including the intakes in Folsom Lake, during drought periods when 
Reclamation may be allocating and delivering water in consideration of federal 
and state regulatory requirements, including water rights.  Droughts have occurred 
throughout California’s history, and are constantly shaping and innovating the 
ways in which Reclamation and DWR balance both federal and state regulations, 
public health standards and urban and agricultural water demands.  The most 
notable droughts in recent history are the droughts that occurred in 1976-77, 
1987-92, and the ongoing drought.  More details have been included in 
Section 5.3.3 of Chapter 5, Surface Water Resources and Water Supplies, in the 
Final EIS to describe historical responses by CVP and SWP to these drought 
conditions.   

SLDMWA WWD SJRECWA 52: The EIS includes the comparison of 
Alternatives 1 through 5 to the No Action Alternative enabling decision makers to 
compare the magnitude of environmental effects of the alternatives as compared 
to the No Action Alternative benchmark (in accordance with Question 3 of the 
CEQ Forty Most Asked Questions).  The EIS analysis does not include a 
determination of significance thresholds or comparison of the results of impact 
assessment to the significance thresholds. 

The EIS impact analysis starts with use of the monthly CalSim II model to project 
CVP and SWP water deliveries.  Because this regional model uses monthly time 
steps to simulate requirements that change weekly or change through 
observations, it was determined that changes in the model of 5 percent or less 
were related to the uncertainties in the model processing.  Therefore, reductions of 
5 percent or less in this comparative analysis are considered to be not 
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Shasta Lake Resources Investigation EIS published by Reclamation in 2015. 

SLDMWA WWD SJRECWA 53:  The No Action Alternative, Second Basis of 
Comparison, and Alternatives 1 through 5 include consistent climate change and 
sea level rise conditions.  The EIS assumes that there will be no changes in 
regulatory or operational requirements due to climate change in the future.  The 
EIS analyzes the alternatives in a comparative manner, and does not analyze any 
of the alternatives individually.  Therefore, the impact analysis compares 
conditions under the Alternatives 1 through 5 to the No Action Alternative; and 
conditions under the No Action Alternative and Alternatives 1 through 5 to the 
Second Basis of Comparison.  This comparative approach eliminates effects of 
climate change and sea level rise and indicates the differences in the comparisons 
of alternatives to the No Action Alternative and Second Basis of Comparison. 

The alternatives and the Second Basis of Comparison are all compared with the 
same future climate and growth projections at 2030.  The EIS analyzed the 
alternatives at 2030 because the current BOs were analyzed for conditions until 
2030.  Also, by 2030, there would be full implementation of the provisions in 
each of the alternatives, such as completion of predation control plans in 
Alternatives 3 and 4 or fish passage programs in Alternative 5 and the No Action 
Alternative.  If the environmental analysis was conducted under CEQA by a 
California-based public agency, the analysis would include a comparison of future 
conditions to existing conditions. 

Additional text in Section 5A.A.5.3.1 has been included to discuss that selection 
of the climate change scenario (Q1 to Q5) does not affect the results of the 
comparison of alternatives to the No Action Alternative or Second Basis of 
Comparison.  The climate change assumptions are major factors in the 
determination of reservoir storage and available water for CVP and SWP 
deliveries in the alternatives.  However, the effects of climate change occur under 
both sets of operational scenarios in the comparative analysis.  Therefore, the 
incremental differences between the alternatives, the No Action Alternative, and 
the Second Basis of Comparison are similar no matter which climate change 
scenario is selected, although the absolute results are different.  The NEPA 
analysis is based upon the incremental difference, and not necessarily upon the 
absolute values of the model results.  In addition, due to the uncertainties in the 
use of planning models (e.g., CalSim II, CVHM, SWAP, CWEST), the results 
should always be used in a comparative manner and not for prediction of absolute 
values. 

SLDMWA WWD SJRECWA 54:  The CalSim II model results presented in 
Appendix 5A, Section C, CalSim II and DSM2 Model Results, Figures 19.1.1 
through 19.1.9 are correct.  Tables 19.1.1 through 19.6.2 have been corrected and 
footnotes have been added to explain how water deliveries to San Francisco Bay 
Area CVP water users are allocated to the areas North of Delta and South of Delta 
in the second portions of each table. 
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made by others, text has been added to the Affected Environment section of the 
Final EIS to appropriately provide attribution where needed and to expand the 
discussion and reference to information in the recent scientific literature.  For 
example, the text on page 9-57 of the Draft EIS has been modified to clarify the 
timing of spring-run emigration in the Delta and appropriately cite the sources of 
information, including Snider and Titus (1998, 2000b, c, d), Vincik et al. (2006), 
and Roberts (2007).  These same changes have been applied to the discussion of 
spring-run Chinook Salmon in other parts of the document and in Appendix 9B 
for consistency.   

The text on invasive species on page 9-80 of the Draft EIS has been modified to 
better define invasive species.  The term “invasive species” is now defined (in a 
footnote) as “species that establish and reproduce rapidly outside of their native 
range and may threaten the diversity or abundance of native species through 
competition for resources, predation, parasitism, hybridization with native 
populations, introduction of pathogens, or physical or chemical alteration of the 
invaded habitat.”  This is consistent with the commenter’s description of the harm 
that invasive species can have on the environment.  

The text on predation on page 9-97 of the Draft EIS has been modified to remove 
the uncited NMFS reference and add more recent information on predation in the 
Tuolumne River with the appropriate citations.  In addition, text was inserted to 
better clarify the current understanding of the relation (and uncertainty) between 
X2 and Delta Smelt habitat and water quality in the Stockton Deepwater Ship 
Channel.  Additional text has been added on page 9-56 from the most recent POD 
report (Baxter et al. 2010) regarding the potential drivers of the POD and 
clarifying the relationship (and uncertainty in the relationship) between X2 and 
habitat for these species. 

SLDMWA WWD SJRECWA 56:  Please see responses in Section 1.D.1.14, 
State Water Contractors, for responses to comments from the State Water 
Contractors. 

SLDMWA WWD SJRECWA 57:  As discussed in response to Comments 
SLDMWA WWD SJRECWA 13, the analysis in the EIS compares conditions 
under Alternatives 1 through 5 with the No Action Alternative to identify 
beneficial and adverse impacts for a broad range of physical, environmental, and 
human resources.  The NEPA analysis does not determine if the alternatives 
would change the findings of the biological opinions in the determination of the 
likelihood of the alternatives to cause jeopardy to the continued existence of the 
species, or destroy or adversely affect their critical habitat.  Also, please see the 
response to SLDMWA WWD SJRECWA 28, which explains the basis of the 
analysis and text additions in the Final EIS to more sharply define the differences 
among alternatives. 

SLDMWA WWD SJRECWA 58:  Section 9.4.1.3.3 does state that “[c]hanges 
in CVP and SWP operations can affect through-Delta survival of migratory (e.g., 
salmonids) and resident (e.g., Delta and Longfin smelt) fish species through 
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as indicated in the comment, but this statement is not conclusory and does not 
need a citation.  It is well known that changes in operations can affect entrainment 
in the facilities, and therefore survival. Nowhere in this section does the DEIS 
assert that “exports are negatively related to through-Delta survival” or conclude 
that “that entrainment is related to abundance.” 

The conclusion on page 9-150 that ““[i]t is not likely that operations of the CVP 
and SWP under the Second Basis of Comparison would result in improvement of 
habitat conditions in the Delta or increases in populations for these fish by 2030, 
and the recent trajectory of loss would likely continue” refers specifically to 
“operations” not habitat restoration.  The basis for this conclusion is presented in 
the preceding paragraphs on that page.  For example, lines 18-22 state “[u]nder 
the Second Basis of Comparison in 2030, many years will have passed without 
seasonal limitations on OMR reverse (negative) flow rates, with the anticipated 
result that fish entrainment would occur at levels comparable to recent historical 
conditions.  Future pumping operations would continue to expose fish to the 
salvage facilities and entrainment losses into the future.” 

SLDMWA WWD SJRECWA 59: The EIS includes the comparison of 
Alternatives 1 through 5 to the No Action Alternative enabling decision makers to 
compare the magnitude of environmental effects of the alternatives as compared 
to the No Action Alternative benchmark (in accordance with Question 3 of the 
CEQ Forty Most Asked Questions).  The EIS analysis does not include a 
determination of significance thresholds or comparison of the results of impact 
assessment to the significance thresholds.   

Given the complexity of the water system and associated aquatic ecosystem, tools 
are not available to reliably quantify the numbers of individuals of species, the 
viability of species populations, and the amount and quality of critical habitat.  
The analysis in the Draft EIS relied on modeling tools and qualitative analyses to 
provide indication of these attributes for comparison among alternatives rather 
than attempting absolute quantification.  However, numerical indications of 
potential changes in species abundance and habitat availability are presented 
throughout the impact analysis in the Draft EIS.  For example, the two life cycle 
models used to evaluate effects on winter-run Chinook Salmon provide output in 
terms of expected escapement.  Similarly, SALMOD and the Egg Mortality 
Model provide outputs that indicate potential changes in salmon abundance.  
Habitat quality was addressed in terms of water temperature and WUA for 
salmonids and the fall abiotic index was used to quantify potential differences in 
Delta Smelt habitat.  This information contributes to the subsequent effects 
analysis under Section 7 of the ESA, but as discussed in response to Comment 
SLDMWA WWD SJRECWA 25, the NEPA analysis does not address species 
viability or determine if the alternatives would be likely to cause jeopardy to the 
continued existence of the species, or destroy or adversely affect their critical 
habitat. 

SLDMWA WWD SJRECWA 60:  The analysis of spring-run Chinook Salmon 
referenced in the comment was based on the results of a combination of 
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provide indication of the relative differences between the No Action Alternative 
and the Second Basis of Comparison.  In this example, the descriptive term 
“slightly more adverse” was used to indicate the relative magnitude of the 
difference.  This term was not intended to imply significance (as in CEQA) or the 
likelihood of jeopardy, which would commonly be found in an ESA analysis, not 
NEPA.  This and other descriptive terms were used in the Draft EIS for presenting 
the results of the analyses for other species. 

The EIS includes the comparison of Alternatives 1 through 5 to the No Action 
Alternative enabling decision makers to compare the magnitude of environmental 
effects of the alternatives as compared to the No Action Alternative benchmark 
(in accordance with Question 3 of the CEQ Forty Most Asked Questions).  The 
EIS analysis does not include a determination of significance thresholds or 
comparison of the results of impact assessment to the significance thresholds. 

SLDMWA WWD SJRECWA 61:  While Chapter 9 acknowledges the existence 
of other stressors for listed species, it also acknowledges that it is impossible to 
scale the effects of these stressors relative to CVP/SWP operations or determine 
with any certainty the population level effects of any action. Regarding the scale 
of flow variations resulting from such operational modifications versus natural 
flow variations due to the Bay-Delta tidal system, the Bay-Delta system is hardly 
natural and the flow variations due to the tidal system would be present under any 
of the alternatives. 

The NMFS (2014) attachment showing the relative significance of entrainment 
versus harvest, predation, and other stressors is based entirely on subjective 
weightings based on the importance of each life stage, stressor category, and 
individual stressors.  NMFS makes no distinction between stressors in each of the 
overall stressor category other than sorting by “Normalized Weight” of individual 
stressors.  It should be noted that the “Jones and Banks Pumping Plants” 
individual stressor is still rated as “VH” (Very High) as an overall stressor and is 
the highest rated stressor in the “Entrainment” stressor category.   

The literature sources provided in footnote 10 do not conclude “that more flow is 
not necessarily the solution in highly altered systems” as indicated in the 
comment.  Hart and Finelli (1999) indicate that flow is the primary environmental 
factor determining the character of aquatic ecosystems, a notion shared by the 
other authors.  Most of these authors argue for a more natural flow regime in 
altered systems or preservation of the natural flow regime if it exists.  Poff et al. 
(1997) recognized that full flow restoration is not always possible and argue for 
capitalizing on the natural between-year variability in flow and mimicking certain 
geomorphic processes may provide some ecological benefits.  This supports the 
assertion in the comment that efficient or targeted use of flow is more likely to 
attain specific ecological benefits, particularly when paired with additional actions 
to address non-flow stressors.  However, the targeted use of flow is not included 
in the range of alternatives evaluated and is beyond the scope of this NEPA 
analysis.  In addition, the effectiveness of this approach is uncertain.  Bunn and 
Arthington (2002) point out that there is limited ability to predict and quantify 
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from other factors and interactions.  Poff and Zimmerman (2010) conducted a 
substantial literature review and found that the literature “support[s] the inference 
that flow alteration is associated with ecological change and that the risk of 
ecological change increases with increasing magnitude of flow alteration.” 

SLDMWA WWD SJRECWA 62:  The life cycle models of Maunder and Deriso 
(2011) were referenced on page 9-115 and in Appendix 9B of the Draft EIS.  The 
Maunder and Deriso model uses survey data from the 20mm trawl, summer tow 
net, and FMWT time series to explore the possibility of density dependence 
between life stages and possible environmental covariates by fitting the model to 
the existing data.  It was not used because it was not designed (or used) for 
forecasting future Delta smelt population abundance.  The life cycle model 
developed by Rose et al. (2013a, b) could not be used in this analysis because it 
uses a wide array of daily data, many of the assumptions and parameter values 
were based on judgment, and the model was “designed for exploring hypotheses 
about some of the factors affecting Delta Smelt population dynamics but is not 
designed for forecasting future Delta Smelt population abundances.”  In addition, 
Reed et al. (2014) noted that “To date, these models have not been fully vetted 
and evaluated sufficiently to be used for direct management applications.”   

SLDMWA WWD SJRECWA 63:  Reclamation has modified the Final EIS in 
response to comments from SLDMWA WWD SJRECWA and other commenters; 
and will use the Final EIS in the development of the Record of Decision. 

SLDMWA WWD SJRECWA 64: Comment noted.   

SLDMWA WWD SJRECWA 65: Please see responses to Comments 
SLDMWA WWD SJRECWA 72 to SLDMWA WWD SJRECWA 147. 

SLDMWA WWD SJRECWA 66: Comment noted.   

SLDMWA WWD SJRECWA 67: At the time the request for extension of the 
review period for the Administrative Draft EIS by Cooperating Agencies was 
submitted, the Amended Judgement dated September 30, 2014 issued by the 
United States District Court for the Eastern District of California (District Court) 
in the Consolidated Delta Smelt Cases required Reclamation to issue a Record of 
Decision by no later than December 1, 2015.  Due to this requirement, 
Reclamation did not have sufficient time to extend the review period.  On October 
9, 2015, the District Court granted a very short time extension to address 
comments received during the public review period, and requires Reclamation to 
issue a Record of Decision on or before January 12, 2016.  This current court 
ordered schedule does not provide sufficient time for Reclamation to extend the 
public review period.     

SLDMWA WWD SJRECWA 68: Please see response to Comment SLDMWA 
WWD SJRECWA 4. 

SLDMWA WWD SJRECWA 69: A table has been added to Chapter 3, 
Description of Alternatives, to simply compare the long-term effects of 
implementing Alternatives 1 through 5 to the No Action Alternative.  The 
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1502.16); and, therefore, does not include the comparison of alternatives to the 
Second Basis of Comparison. 

SLDMWA WWD SJRECWA 70: The impacts and impact conclusions in 
Chapter 9 have been revised to more definitely state the conclusions and provide 
decision makers and the public a clearer indication of the magnitude and 
materiality of the differences where a distinction among alternatives exists.  In 
addition, text has been inserted into the Final EIS to better reflect uncertainty and 
information in the recent scientific literature, including the discussion of OMR.  
Also, please see response to Comment SLDMWA WWD SJRECWA 32. 

SLDMWA WWD SJRECWA 71: Reclamation has modified the Final EIS in 
response to comments from SLDMWA WWD SJRECWA and other commenters; 
and will use the Final EIS in the development of the Record of Decision. 

SLDMWA WWD SJRECWA 72: Comment noted. 

SLDMWA WWD SJRECWA 73: The Administrative Draft EIS reviewed by 
Cooperating Agencies in April 2013 was substantially modified prior to 
publication of the Draft EIS in July 2015. 

SLDMWA WWD SJ RECWA 74: The Ninth Circuit upheld the validity of both 
BOs and FWS and NMFS are no longer under court order to complete new BOs 
on the effects of CVP and SWP operations on listed species.  The remand order to 
Reclamation does not trigger any obligation for a new Biological Assessment 
unless Reclamation decides to operate the CVP differently from the operations 
described in the BOs.   

Because Reclamation identified the No Action Alternative as the Preferred 
Alternative and the No Action Alternative is consistent with the operation 
described in the BOs, Reclamation does not need to prepare a Biological 
Assessment at this time.  If Reclamation chooses to alter the operation from that 
described in the BOs at some future time and the effects of the operations are not 
covered in the analysis of the BOs, a Biological Assessment would be prepared to 
initiate the Section 7 consultation process. 

SLDMWA WWD SJRECWA 75: Please see response to Comment SLDMWA 
WWD SJRECWA 4. 

SLDMWA WWD SJRECWA 76: Please see response to Comment SLDMWA 
WWD SJRECWA 3. 

SLDMWA WWD SJRECWA 77: Please see response to Comments SLDMWA 
WWD SJRECWA 32 and SLDMWA WWD SJRECWA 62. 

SLDMWA WWD SJRECWA 78: The EIS analysis includes quantitative 
analyses. 

SLDMWA WWD SJRECWA 79: Please see response to Comment SLDMWA 
WWD SJRECWA 74. 
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are presented in this appendix as response to Comments SLDMWA WWD 
SJRECWA 84 to SLDMWA WWD SJRECWA 101. 

SLDMWA WWD SJRECWA 81: Please see responses to Comments 
SLDMWA WWD SJRECWA 102 to SLDMWA WWD SJRECWA 147. 

SLDMWA WWD SJRECWA 82: Comment noted. 

SLDMWA WWD SJRECWA 83: Comment noted. 

SLDMWA WWD SJRECWA 84: Please see response to Comment SLDMWA 
WWD SJRECWA 3. 

SLDMWA WWD SJRECWA 85: Please see response to Comment SLDMWA 
WWD SJRECWA 25. 

SLDMWA WWD SJRECWA 86: Please see response to Comment SLDMWA 
WWD SJRECWA 74. 

SLDMWA WWD SJRECWA 87: As described in the response to Comment 
SLDMWA WWD SJRECWA 74, the BOs were upheld.  The Ninth Circuit 
upheld the validity of both BOs and FWS and NMFS are no longer under court 
order to complete new BOs on the effects of CVP and SWP operations on listed 
species.  The remand order to Reclamation does not trigger any obligation for new 
BOs from FWS and NMFS unless Reclamation decides to operate the CVP 
differently from the operations described in the BOs.  As described in the 
response to Comment SLDMWA WWD SJRECWA 3, the EIS provides a 
comparison of projected adverse effects and benefits of Alternatives 1 through 5 
and the No Action Alternative.  The EIS also provides a comparison of conditions 
of the No Action Alternative and Alternatives 1 through 5 and the Second Basis 
of Comparison.  The NEPA analysis does not determine if the alternatives would 
change the findings of the biological opinions in the determination of the 
likelihood of the alternatives to cause jeopardy to the continued existence of the 
species, or destroy or adversely affect their critical habitat. 

SLDMWA WWD SJRECWA 88: As described in the comment, the EIS 
analyzes the effects of coordinated long-term operation of the CVP and SWP on 
both Delta Smelt, salmonid species, and sturgeon species. 

SLDMWA WWD SJRECWA 89: Please see response to Comment SLDMWA 
WWD SJRECWA 14 and SLDMWA WWD SJRECWA 74 

SLDMWA WWD SJRECWA 90: The purpose of the action was modified in the 
EIS following preparation of the 2013 Administrative Draft EIS for Cooperating 
Agency review to include consistency with Federal Reclamation law; other 
Federal laws and regulations; Federal permits and licenses; and State of California 
water rights, permits, and licenses.  Reclamation has a legal obligation to comply 
with these law, permits, and licenses, including with Section 7 of the ESA. 

SLDMWA WWD SJRECWA 91: As described in the response to Comment 
SLDMWA WWD SJRECWA 74, the BOs were upheld by the Court.  Please see 
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statement in Chapter 2, Purpose and Need, of the EIS. 

SLDMWA WWD SJRECWA 92: Please see response to Comments SLDMWA 
WWD SJRECWA 4. 

SLDMWA WWD SJRECWA 93: Please see response to Comment SLDMWA 
WWD SJRECWA 4. 

SLDMWA WWD SJRECWA 94: Please see response to Comment SLDMWA 
WWD SJRECWA 16. 

SLDMWA WWD SJRECWA 95: The discussion of development and 
application of the screening criteria, and subsequent identification of alternatives 
has been expanded in the EIS as compared to the discussion included in the 2013 
Administrative Draft EIS for Cooperating Agency review. 

SLDMWA WWD SJRECWA 96:  The EIS analysis compares conditions under 
a range of alternatives (Alternatives 1 through 5) with the No Action Alternative 
to identify beneficial and adverse impacts for a broad range of physical, 
environmental, and human resources.  A reasonable range of alternatives includes 
technically and economically feasible alternatives to address the purpose and need 
for the action (40 CFR 1502.14).  However, the range of alternatives can be 
limited if the alternatives analyzed address the full spectrum of alternatives 
(Question 1b of CEQ Forty Most Asked Questions).  The range of alternative 
concepts was evaluated with respect to screening criteria defined in the purpose of 
the action (see Chapter 2, Purpose and Need), a determination if the concept 
addressed one or more significant issues, and if the concept was included in one 
or more alternatives (Table 3.1 in Chapter 3, Description of Alternatives).  The 
NEPA analysis does not determine if the alternatives would change the findings 
of the biological opinions in the determination of the likelihood of the alternatives 
to cause jeopardy to the continued existence of the species, or destroy or 
adversely affect their critical habitat. 

SLDMWA WWD SJRECWA 97: The EIS analysis includes quantitative 
analyses. 

SLDMWA WWD SJRECWA 98: In response to this and similar comments, text 
was added to the Final EIS to better clarify uncertainty, particularly as it relates to 
recent information in the scientific literature.  These modifications to the text 
were made in the Affected Environment sections where relationships between 
physical attributes of the system and species responses are discussed as well as in 
the impact conclusions where it was necessary to qualify a conclusion based on 
the level of uncertainty or to describe expert disagreement.   

SLDMWA WWD SJRECWA 99: The EIS analysis includes quantitative 
analyses using a wide range of analytical tools, including those listed in this 
comment. 

SLDMWA WWD SJRECWA 100: This comment addressed the 2013 
Administrative Draft EIS prepared for Cooperating Agency review.  That version 
of the EIS did not include quantitative analyses.  The Draft EIS and Final EIS 
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numeric results are considered in conjunction with the remaining qualitative 
analyses in the comparison of alternatives.  Also, please see response to Comment 
SLDMWA WWD SJRECWA 59. 

SLDMWA WWD SJRECWA 101: Please see response to Comments 
SLDMWA WWD SJRECWA 102 and SLDMWA WWD SJRECWA 147. 

SLDMWA WWD SJRECWA 102: Comment noted. 

SLDMWA WWD SJRECWA 103: The Ninth Circuit upheld the validity of 
both BOs and FWS and NMFS are no longer under court order to complete new 
BOs on the effects of CVP and SWP operations on listed species.  The remand 
order to Reclamation does not trigger any obligation for a new Biological 
Assessment unless Reclamation decides to operate the CVP differently from the 
operations described in the BOs.   

Because Reclamation identified the No Action Alternative as the Preferred 
Alternative and the No Action Alternative is consistent with the operation 
described in the BOs, Reclamation does not need to prepare a Biological 
Assessment at this time.  If Reclamation chooses to alter the operation from that 
described in the BOs at some future time and the effects of the operations are not 
covered in the analysis of the BOs, a Biological Assessment would be prepared to 
initiate the Section 7 consultation process. 

SLDMWA WWD SJRECWA 104: Comment noted. 

SLDMWA WWD SJRECWA 105: As described in Section 23.4 of Chapter 23, 
Consultation and Coordination, of the EIS, a Memorandum of Understanding was 
developed and signed by the Cooperating Agencies listed in the EIS. 

SLDMWA WWD SJRECWA 106: The Ninth Circuit upheld the validity of 
both BOs and FWS and NMFS are no longer under court order to complete new 
BOs on the effects of CVP and SWP operations on listed species.  The remand 
order to Reclamation does not trigger any obligation for a new Biological 
Assessment unless Reclamation decides to operate the CVP differently from the 
operations described in the BOs and the effects of the operations are not covered 
in the analysis of the BOs.   

Because Reclamation identified the No Action Alternative as the Preferred 
Alternative and the No Action Alternative is consistent with the operation 
described in the BOs, Reclamation does not need to prepare a Biological 
Assessment at this time.  If Reclamation chooses to alter the operation from that 
described in the BOs at some future time and the effects of the operations are not 
covered in the analysis of the BOs, a Biological Assessment would be prepared to 
initiate the Section 7 consultation process. 

SLDMWA WWD SJRECWA 107: NEPA suggests an EIS be prepared for 
broad and major federal actions, the alternatives could have significant adverse 
effects, and/or there is a high degree of controversy (40 CFR 1501.4, 1502.4, 
1508.18; and Question 37b of CEQ Forty Most Asked Questions).  Based upon 
these considerations, the range of alternatives suggested during the scoping 
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quantitatively evaluate a wide range of potential changes to the environment due 
to implementation of the alternatives, Reclamation determined that the 
appropriate NEPA document should be an EIS. 

The Ninth Circuit upheld the validity of both BOs and FWS and NMFS are no 
longer under court order to complete new BOs on the effects of CVP and SWP 
operations on listed species.  The remand order to Reclamation does not trigger 
any obligation for new BOs from FWS and NMFS unless Reclamation decides to 
operate the CVP differently from the operations described in the BOs.  The EIS 
provides a comparison of projected adverse effects and benefits of Alternatives 1 
through 5 and the No Action Alternative.  The EIS also provides a comparison of 
conditions of the No Action Alternative and Alternatives 1 through 5 and the 
Second Basis of Comparison.  The NEPA analysis does not determine if the 
alternatives would change the findings of the biological opinions in the 
determination of the likelihood of the alternatives to cause jeopardy to the 
continued existence of the species, or destroy or adversely affect their critical 
habitat. 

SLDMWA WWD SJRECWA 108: Comment noted. 

SLDMWA WWD SJRECWA 109: The purpose of the action and the need for 
the action were modified in the EIS following preparation of the Notice of Intent 
to include consistency with Federal Reclamation law; other Federal laws and 
regulations; Federal permits and licenses; and State of California water rights, 
permits, and licenses.  Reclamation has a legal obligation to comply with these 
law, permits, and licenses, including with Section 7 of the ESA. 

SLDMWA WWD SJRECWA 110: The Affected Environment sections of the 
EIS include detailed descriptions of conditions that have occurred since the 
adoption of SWRCB D-1641, approximately 15 years ago, for each of the 
environmental resources addressed in Chapters 5 through 21 of the EIS.  The 
study area for each of the resources generally encompasses the CVP and SWP 
service area and areas along the water bodies downstream of the CVP and SWP 
reservoirs.  In specific instances, additional areas are analyzed, such as 
consideration of Colorado River water supplies used by SWP water users in 
southern California.   

In the Final EIS, additional details have been included in Section 5.3.3 of Chapter 
5, Surface Water Resources and Water Supplies, and Section 6.3.3.6 of Chapter 6, 
Surface Water Quality, of the Draft EIS to describe historical responses by CVP 
and SWP to these drought conditions, including reductions in recent deliveries of 
CVP water and use of water from Millerton Lake to the San Joaquin River 
Exchange Contractors. 

SLDMWA WWD SJRECWA 111: Please see response to Comment SLDMWA 
WWD SJRECWA 4. 

SLDMWA WWD SJRECWA 112: Given the complexity of the water system 
and associated aquatic ecosystem, tools are not available to reliably quantify the 
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amount and quality of critical habitat.  The analysis in the Draft EIS relied on 
modeling tools and qualitative analyses to provide indication of these attributes 
for comparison among alternatives rather than attempting absolute quantification.  
However, numerical indications of potential changes in species abundance and 
habitat availability are presented throughout the impact analysis in the Draft EIS.  
For example, the two life cycle models used to evaluate effects on winter-run 
Chinook Salmon provide output in terms of expected escapement.  Similarly, 
SALMOD and the Egg Mortality Model provide outputs that indicate potential 
changes in salmon abundance.  Habitat quality was addressed in terms of water 
emperature and WUA for salmonids and the fall abiotic index was used to 

quantify potential differences in Delta Smelt habitat.  This information contributes 
o the subsequent effects analysis under Section 7 of the ESA, but as discussed in 

response to Comment SLDMWA WWD SJRECWA 25, the NEPA analysis does 
not address species viability or determine if the alternatives would be likely to 
cause jeopardy to the continued existence of the species, or destroy or adversely 
affect their critical habitat. 

SLDMWA WWD SJRECWA 113: In Chapters 5 through 21, and their related 
appendices, the limitations of quantitative and qualitative analyses have been 
described.  The issue of new science and uncertainty is particularly prevalent in 
he evaluation of aquatic resources in Chapter 9, Fish and Aquatic Resources.  In 

Chapter 9, the impact discussions and impact conclusions have been revised to 
more definitely state the conclusions and provide decision makers and the public a 
clearer indication of the magnitude and materiality of the differences where a 
distinction among alternatives exists.  In addition, text has been included the Final 
EIS to better reflect uncertainty and information in the recent scientific literature. 

SLDMWA WWD SJRECWA 114: The initial Proposed Action was defined in 
he Notice of Intent, and is represented in Alternative 2 in the EIS.  The Preferred 

Alternative is described in Section 1.5 of Chapter 1, Introduction, of the Final 
EIS.  The justification for the selection of the Preferred Alternative will be 
presented in the Record of Decision.  The Environmentally Preferred Alternative 
will be identified and disclosed in the Record of Decision, as required by the CEQ 
regulations. 

SLDMWA WWD SJRECWA 115: The EIS does present a range of alternatives 
for the future coordinated long-term operation of the CVP and SWP that does 
provide a variety of methods to attempt to avoid jeopardy to the continued 
existence of the species, or destruction or adversely effects to their critical habitat.  
As described in response to Comment SLDMWA WWD SJRECWA 25, the 
screening criteria used to develop the range of alternatives in the EIS was based 
upon the purpose of the action (see Chapter 2, Purpose and Need), a 
determination if the concept addressed one or more significant issues, and if the 
concept was included in one or more alternatives (see Table 3.1 in Chapter 3, 
Description of Alternatives).  The range of alternatives does include the No 
Action Alternative and Alternative 5 which are consistent with the 2008 USFWS 
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SLDMWA WWD SJRECWA 116: The range of alternatives include concepts 
that do not specifically affect CVP and SWP Delta exports, such as predation, trap 
and haul concepts, and changes to allowable Delta and ocean harvest (see 
Alternatives 3 and 4). 

SLDMWA WWD SJRECWA 117: Reclamation is currently operating to the 
2009 NMFS BO RPA regarding Fall X2 and believes that its inclusion in the 
analysis of alternatives is appropriate and reasonable.  The Final EIS includes 
discussion of recent scientific information and the level of uncertainty regarding 
the relation between X2 and Delta Smelt habitat.  In response to scoping 
comments, the Affected Environment section of the Final EIS also includes 
discussion of factors influencing food availability for Delta Smelt and turbidity as 
it relates to OMR flows.  Reclamation considers the range of alternatives to be 
sufficient for this EIS. 

Reclamation recognizes that the available scientific information increases each 
year as the volume of observed data increases.  This information is included in 
Chapters 5 through 21, as appropriate.  Therefore, in addition to the alternatives 
considered in the EIS, Reclamation is committed to continue working toward 
improvements to the USFWS and NMFS RPA actions through either the adaptive 
management process, Collaborative Science and Adaptive Management Program 
(CSAMP) with the Collaborative Adaptive Management Team (CAMT), or other 
similar ongoing or future efforts. 

SLDMWA WWD SJRECWA 118: The range of alternatives included 
alternatives that considered limitations on commercial fishing harvest 
(Alternatives 3 and 4).  The range of alternatives did include methods to maintain 
cold water temperatures and changes to hatchery management plans, including 
release timing of salmon (No Action Alternative, Alternative 2, and Alternative 5 
related to the 2009 NMFS BO RPA actions).  

SLDMWA WWD SJRECWA 119: The alternatives evaluated in the EIS include 
actions intended to directly or indirectly address Green Sturgeon.  The effects of 
the alternatives related to green sturgeon were evaluated in Chapter 9, Fish and 
Aquatic Resources, in the EIS.  Reclamation considers the range of alternatives to 
be sufficient for this EIS. 

SLDMWA WWD SJRECWA 120: Mitigation measures are included in 
Chapters 5 through 21 of the EIS to reduce adverse impacts of Alternatives 1 
through 5 as compared to the No Action Alternative. 

SLDMWA WWD SJRECWA 121: The responses to comments in Exhibit D are 
presented in the responses to Comments SLDMWA WWD SJRECWA 137 and 
SLDMWA WWD SJRECWA 147. 

SLDMWA WWD SJRECWA 122: As described in Chapter 5, Surface Water 
Resources and Water Supplies, and Chapter 7, Groundwater Resources and 
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changes in groundwater elevations.   

It should be noted that Figures 7.15 through 7.60 in Chapter 7, Groundwater 
Resources and Groundwater Quality, have been modified in the Final EIS to 
correct an error that increased the changes in groundwater elevation by a factor of 
3.25.  This miscalculation was due to an error in a model post-processor that 
generates the figures related to changing the values from CVHM Model output 
from meters to feet.  Therefore, the results in these figures and the related text in 
Chapter 7 are less than reported in the Draft EIS.  The figures and the text have 
been revised in the Final EIS.  No changes are required to the CVHM model.  The 
revised results in the figures and the text in Chapter 7 are consistent with the 
findings of the SWAP model. 

SLDMWA WWD SJRECWA 123:  As described in the response to Comment 
SLDMWA WWD SJRECWA 5, the SWAP model, a regional agricultural 
production and economic optimization model that simulates the decisions of 
farmers across 93 percent of agricultural land in California, was used to determine 
changes in agricultural land use and employment based upon changes in CVP and 
SWP water deliveries and cost-effective water supplies, as described in Appendix 
12A, Statewide Agricultural Production Model (SWAP) Documentation, of the 
EIS.  The SWAP model simulates changes in Year 2030 based upon economic 
optimization factors related to crop selection, water supplies, and other factors to 
maximize profits with consideration of resource constraints, technical production 
relationships, and market conditions.  The model indicated that even with the cost 
of groundwater pumping from greater depths, the overall agricultural production 
would not change in response to changes in CVP and SWP water deliveries under 
the alternatives as compared to the No Action Alternative and the Second Basis of 
Comparison.   

Changes in CVP and SWP water deliveries are within the overall range of 
projected water supplies in related urban water management plans, as described in 
Appendix 5D, Municipal and Industrial Water Demands and Supplies.  It is 
anticipated that the communities would change their reliance on alternative water 
supplies, such as groundwater and recycled water, as described in the urban water 
management plans. 

SLDMWA WWD SJRECWA 124: As described in Chapter 19, 
Socioeconomics, anticipated changes in socioeconomics conditions would occur 
with respect to recreation opportunities at San Luis Reservoir, freshwater and 
ocean fishing, and municipal and industrial water costs.  The SWAP model output 
indicated that long-term agricultural land use, production, and employment would 
not change under any of the alternatives because groundwater use would change 
in response to changes in CVP and SWP water deliveries under the alternatives as 
compared to the No Action Alternative and the Second Basis of Comparison. 

It is recognized that in the short-term, responses to reduced CVP and SWP water 
deliveries could be different than over the long-term.  For example, during the 
recent drought some areas relied upon crop idling because expansion of 

 1C-278 Final LTO EIS 



Appendix 1C: Comments from Regional and Local Agencies and Responses 

groundwater wellfields was not easily implemented in the short-term, and there 1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 

were losses of jobs.  The EIS analysis is considering the long-term changes by 
2030, including agricultural water supplies based upon long-term economic 
modeling (see results of SWAP model runs in Chapter 12, Agricultural 
Resources).  The SWAP model indicated that even with the cost of groundwater 
pumping from greater depths, the overall agricultural production could be 
maintained and agricultural-related jobs would be similar. 

SLDMWA WWD SJRECWA 125: As described in Chapter 21, Environmental 
Justice, anticipated changes in environmental justice conditions would occur with 
respect to air quality in the San Joaquin Valley due to changes in use of 
groundwater pumps that are driven by diesel engines, and Delta mercury 
concentrations. 

SLDMWA WWD SJRECWA 126: Chapter 9, Fish and Aquatic Resources, and 
Chapter 10, Terrestrial Biological Resources, include description of changes in 
biological resources and habitats related to changes in coordinated long-term 
operation of CVP and SWP in the alternatives, including changes in wetlands, 
riparian, and reservoir areas.  This analysis includes evaluation of both the effects 
on species occupying CVP and SWP waterways as well as biological resources 
dependent on habitats supported by CVP and SWP water deliveries.   

In response to Scoping comments, the Final EIS describes the level of uncertainty 
associated with species and various aspects of the ecosystem, and identifies areas 
of controversy, where relevant.  In addition, the impact conclusions attempt to be 
definitive to the extent the analysis allows, and provide decision makers and the 
public a clear indication of the magnitude of the differences.  However, because 
of the similarities in many of the alternatives and the level of uncertainty, a clear 
distinction is not always possible. 

SLDMWA WWD SJRECWA 127: Chapter 6, Surface Water Quality, includes 
changes in water quality in the reservoirs, streams downstream of the reservoirs, 
and Delta.  Additional details regarding water quality in the CVP and SWP 
service areas, including use of Delta water supplies to dilute the salinity of other 
water supplies, have been included in the Final EIS. 

SLDMWA WWD SJRECWA 128: Chapter 16, Air Quality and Greenhouse 
Gas Emissions, includes changes in air quality in the San Joaquin Valley due to 
changes in use of groundwater pumps that are driven by diesel engines. 

SLDMWA WWD SJRECWA 129: Chapter 11, Soils and Geology, discusses 
the potential for changes in soils and geology under the alternatives as compared 
to the No Action Alternative and the Second Basis of Comparison.  Changes in 
subsidence potential are discussed in Chapter 7, Groundwater Resources and 
Groundwater Quality. 

SLDMWA WWD SJRECWA 130: Chapter 14, Visual Resources, discusses the 
potential for changes in visual resources at the reservoirs and at the agricultural 
lands under the alternatives as compared to the No Action Alternative and the 
Second Basis of Comparison.   
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the potential for changes in recreation resources under the alternatives as 
compared to the No Action Alternative and the Second Basis of Comparison.   

The alternatives do not include specific construction activities and agricultural 
production does not changes between the alternatives; therefore, transportation 
conditions would not change and was not analyzed in the EIS. 

The effects of climate change are included in all analyses for implementation of 
the alternatives as compared to the No Action Alternative and the Second Basis of 
Comparison at the Year 2030.  The discussion of the effects of the alternatives on 
climate change potential has been expanded in Chapter 16 of the Final EIS. 

SLDMWA WWD SJRECWA 132: Please see response to Comment SLDMWA 
WWD SJRECWA 112. 

 SLDMWA WWD SJRECWA 133:  
Cumulative projects and programs considered in the EIS are identified in Section 
1.6 of Chapter 1, Introduction, of the Draft EIS; and further described in Section 
3.5 of Chapter 3, Description of Alternatives.  The cumulative effects analyses 
presented in Chapters 5 through 21 consider if substantial adverse effects would 
occur with implementation of the alternatives and the cumulative effects programs 
and policies as compared to the No Action Alternative with implementation of the 
cumulative effects programs and policies.   

The No Action Alternative represents operations consistent with implementation 
of the 2008 and 2009 Biological Opinions.  This No Action Alternative represents 
the current management direction and level of management intensity consistent 
with the explanation of the No Action Alternative included in Council of 
Environmental Quality’s Forty Most Asked Questions (Question 3).  NEPA does 
not require agencies to mitigate impacts, nor does it require agencies to identify 
mitigation associated with the No Action Alternative. 

Reclamation has a legal obligation to comply with Section 7 of the ESA.  Section 
7 requires Reclamation to insure that actions it authorizes, funds or carries out do 
not jeopardize the continued existence of any listed species and do not destroy or 
adversely modify designated critical habitat.  This legal obligation was confirmed 
in the Central Valley Project Improvement Act.  Most of Reclamation’s contracts 
with CVP water users limit Reclamation’s liability for shortages associated with 
meeting legal obligations of the CVP.  Additionally, ESA prohibits unauthorized 
take of listed species.  DWR has chosen to ensure its compliance with the ESA 
through coordinated operation of the SWP with the CVP and to implement the 
2008 USFWS BO and 2009 NMFS BO. 

Reclamation recognizes that some CVP water users either have initiated or are 
initiating programs to increase water supplies with separate environmental 
documentation (see Appendix 5D, Municipal and Industrial Water Demands and 
Supplies).  Other CVP water users may implement future projects to increase 
water supplies, such as construction and operation of a desalination plants and 
water recycling programs.  None of these future actions are currently authorized 
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any of these types of these future actions, if authorized and funded by 
Reclamation, would require additional analysis under NEPA. 

SLDMWA WWD SJRECWA 134: Please see response to Comment SLDMWA 
WWD SJRECWA 32. 

SLDMWA WWD SJRECWA 135: The requirements of the Information Quality 
Act were used in the selection of analytical tools and other methodologies used in 
the Impact Analysis sections of Chapters 5 through 21.  The methodologies were 
described in each chapter. 

SLDMWA WWD SJRECWA 136: Comment noted. 

SLDMWA WWD SJRECWA 137: Comment noted.  The items addressed in 
this comment were considered in the preparation of the impact analyses in 
Chapters 5 through 21 of the EIS. 

SLDMWA WWD SJRECWA 138: As described in response to Comment 
SLDMWA WWD SJRECWA 122, water resources analyses presented in 
Chapters 5 and 7 includes evaluation of changes in CVP and SWP water 
deliveries to agricultural and municipal and industrial customers, CVP and SWP 
reservoir storage, groundwater withdrawals, groundwater elevations, and potential 
for subsidence due to groundwater withdrawal patterns. 

As described in response to Comment SLDMWA WWD SJRECWA 127, water 
quality conditions presented in Chapter 6 includes changes in water quality in the 
reservoirs, streams downstream of the reservoirs, and Delta.  Additional details 
regarding water quality in the CVP and SWP service areas, including use of Delta 
water supplies to dilute the salinity of other water supplies, have been included in 
the Final EIS. 

Potential changes related to public health risk, including available water for 
fighting wildland fires were evaluated in Chapter 18, Public Health. 

SLDMWA WWD SJRECWA 139: As described in response to Comment 
SLDMWA WWD SJRECWA 123, agricultural land use and municipal land use 
was evaluated in Chapters 12 and 13.  The analyses indicated that affordable 
alternative water supplies would be available in the Year 2030 to use when CVP 
and SWP water deliveries were reduced.  Therefore, agricultural land uses would 
not change and related soil erosion would not increase, as described in Chapter 
11.  The urban water management projections for the Year 2030 were used to 
identify potential future projects, including numerous ongoing projects that had 
completed planning documents as of this time. 

SLDMWA WWD SJRECWA 140: As described in response to Comment 
SLDMWA WWD SJRECWA 124, socioeconomic changes described in Chapter 
19 were associated with changes in recreation opportunities at San Luis Reservoir, 
freshwater and ocean fishing, and municipal and industrial water costs. Based 
upon the SWAP and CWEST models, changes in employment would be less than 
1 percent of the population in the regions due to the availability of alternative 
water supplies by the Year 2030.  
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deliveries could be different than over the long-term.  For example, during the 
recent drought some areas relied upon crop idling because expansion of 
groundwater wellfields was not easily implemented in the short-term and job 
losses occurred.  The EIS analysis is considering the long-term changes by 2030, 
including agricultural water supplies based upon long-term economic modeling 
(see results of SWAP model runs in Chapter 12, Agricultural Resources).  The 
SWAP model indicated that even with the cost of groundwater pumping from 
greater depths, the overall agricultural production could be maintained and 
agricultural-related jobs would be similar. 

SLDMWA WWD SJRECWA 141: As described in response to Comment 
SLDMWA WWD SJRECWA 125, anticipated changes in environmental justice 
conditions, as described in Chapter 21, would occur with respect to air quality in 
the San Joaquin Valley due to changes in use of groundwater pumps that are 
driven by diesel engines, and Delta mercury concentrations.  

It is recognized that in the short-term, responses to reduced CVP and SWP water 
deliveries could be different than over the long-term.  For example, during the 
recent drought some areas relied upon crop idling because expansion of 
groundwater wellfields was not easily implemented in the short-term and job 
losses occurred.  The EIS analysis is considering the long-term changes by 2030, 
including agricultural water supplies based upon long-term economic modeling 
(see results of SWAP model runs in Chapter 12, Agricultural Resources).  The 
SWAP model indicated that even with the cost of groundwater pumping from 
greater depths, the overall agricultural production could be maintained and 
agricultural-related jobs would be similar. 

SLDMWA WWD SJRECWA 142: As described in response to Comment 
SLDMWA WWD SJRECWA 126, anticipated changes in biological resources (as 
described in Chapters 9 and 10) would occur biological resources and habitats 
related to changes in coordinated long-term operation of CVP and SWP in the 
alternatives, including changes in wetlands, riparian, and reservoir areas. 

SLDMWA WWD SJRECWA 143: As described in response to Comment 
SLDMWA WWD SJRECWA 127, anticipated changes in surface water quality 
(as described in Chapter 6) would occur in the reservoirs, streams downstream of 
the reservoirs, and Delta.  Additional details regarding water quality in the CVP 
and SWP service areas, including use of Delta water supplies to dilute the salinity 
of other water supplies and use for groundwater recharge and water recycling, 
have been included in the Final EIS.  Chapter 6 also describes changes in 
selenium concentrations in the Delta due to runoff from agricultural and wetlands 
areas. 

SLDMWA WWD SJRECWA 144: As described in response to Comment 
SLDMWA WWD SJRECWA 128, anticipated changes in air quality (as 
described in Chapter 16) would occur in the San Joaquin Valley due to changes in 
use of groundwater pumps that are driven by diesel engines.  No changes in dust 
generation from agricultural fields are anticipated because agricultural production 

 1C-282 Final LTO EIS 



Appendix 1C: Comments from Regional and Local Agencies and Responses 

would be similar under all of the alternatives, the No Action Alternative, and the 1 
2 

3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 

18 
19 
20 

21 
22 
23 
24 

Second Basis of Comparison. 

SLDMWA WWD SJRECWA 145: As described in response to Comment 
SLDMWA WWD SJRECWA 129, changes in soils and geology (as described in 
Chapter 11) are not anticipated to occur agricultural and municipal land uses 
would be similar under all of the alternatives, the No Action Alternative, and the 
Second Basis of Comparison.  Changes in subsidence potential are discussed in 
Chapter 7, Groundwater Resources and Groundwater Quality. 

SLDMWA WWD SJRECWA 146: As described in response to Comment 
SLDMWA WWD SJRECWA 130, changes in visual resources (as described in 
Chapter 14) were analyzed at the reservoirs and at the agricultural lands under the 
alternatives as compared to the No Action Alternative and the Second Basis of 
Comparison.   

SLDMWA WWD SJRECWA 147: As described in response to Comment 
SLDMWA WWD SJRECWA 131, changes in recreation resources (as described 
in Chapter 15) were evaluated at CVP and SWP reservoirs and the streams 
downstream of the reservoirs, and for Delta sport fishing.  
The alternatives do not include specific construction activities and agricultural 
production does not changes between the alternatives; therefore, transportation 
conditions would not change and was not analyzed in the EIS. 

The effects of climate change are included in all analyses for implementation of 
the alternatives as compared to the No Action Alternative and the Second Basis of 
Comparison at the Year 2030.  The discussion of the effects of the alternatives on 
climate change potential has been expanded in Chapter 16 of the Final EIS. 
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STATEMENT OF CLARIFICATION 
This prefimfnory edition presents a comparison of alterna" 

tive solutions to the Delta problems. This bulletin shows that the 
Single Purpose Delta Water Proiect is the essential minimum 
project for successful operation of the State Water facilities. 
This bulletin also presents, for local consideration, optional modi­
fications of the Single Purpose Delta Water Project which would 
provide additional local benefits. 

The eYGluation of project accomplishments, benefit-cost 
ratios, and costs of project services, are intended only to indi­
cate the relative meritt of these solutions and should not be 
considered in terms of absolute values. Benefits related to 
recreation are evaluated for comparative purposes. Detailed 
recreation studies, presently in progress, will indicate specific rec­
reation benefus. 

Subsequent to local review and public hearings on this 
preliminary edition, a final edition will be prepared setting 
forth an adopted plan. The adopted plan will include, in addi­
tion to the essential minimum facilities, those justifiable optional 
modifications requested by local entities. 
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This bulletin summarizes the engineering and economic 
conclusions and recommendations concerning the feasibility 
of providing salinity control, water supply, flood and seep­
age control, transportation facilities, and recreation develop­
ment for the Sacramento-San Joaquin Delta, and conserv­
ing and making the most beneficial use of a major portion 
of the water resources of the State. Alternative plans for 
accomplishing some or all of these objectives are presented 
and compared to indicate their relative merits and to guide 
the selection of facilities to be constructed. 

Findings presented herein are the result of intensive stud­
ies conducted during a five-year period. Previous studies 
and cooperative investigations by various public and private 
agencies and individuals were utilized in development of 
the plans. The cooperation of these individuals and agencies 
is gratefully acknowledged. 

Study procedures and analyses are summarized in six 
supporting office reports, which are available to interested 
agencies and individuals. The subjects and titles of these 
repons arc: 

Salinity Incursion and 'Vater Resources 

Delta Water Requirements 

Channel Hydraulics and Flood Channel Design 
Recreation 

Plans, Designs, and Cost Estimates 
Economic Aspects 

Salinity Control Studies 
The Delta 

Its Geography and Economy 
Its Role in California's Water Development 

Delta Problems 
Salinity Incursion and Water Supplies 
Municipal Water 
Industrial Water 
Agricultural Water 
Water Salvage 
Flood and Seepage Control 
Vehicular T ransponation 
Recreation 
Navigation 

·Planning and Design Concepts 
Chipps Island Barrier Project 
Single Purpose Delta Water Project 
Typical Alternative Delta \Vater Project 
Comprehensive Delta Water Project 
Project Accomplishments 

Delta \Vater Supply 
\Vater Salvage 
Flood and Seepage Control 
Vehicular Transportation 
Recreation 
Fish and 'Vildlif e 
Navigation 

Economic Aspects 
Benefits, Detriments, and Costs 
Allocation of Costs 
Costs of Project Services 
Repayment 

Conclusions and Recommendations 
Advanced Planning, Design, and Operation Studies 
Acknowledgments 
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1879w1880, WM. HAM. HALL 

Salinity incursion into the Delta, which 
was recorded in 1841 and 1871, was recog­
nized by the early settlers as a potential 
problem to water supplies, and a salt water 
barrier was proposed in the 1860's. State 
Engineer Wm. Ham. Hall subsequently 
studied a barrier in conjunction with flood 
control and concluded that, while a physi­
cal barrier could be constructed, the costs 
would exceed the benefits. 

1924w1928, WALKER YOUNG 
INVESTIGATION 

A series of subnormal water supply years 
began in 1917 and various proposals for 
barriers were advanced during the early 
l 920's. In cooperation with the State of 
California and the Sacramento Valley De­
velopment Association, the U. S. Bureau of 
Reclamation, under the direction of Walker 
Young, extensively investigated four alter­
native barrier sites and concluded that it 
was ". . . physically feasible to construct 
a Salt Water Barrier at any one of the sites 
investigated ... " It was recognized that 
without a barrier, ". . . salinity conditions 
will become more acute unles,, mountain 
storage is provided to be released during 
periods of low river discharge . . . " Eco­
nomic an~yses of barriers were not made 
by Mr. Young. 

1929w 1931, BULLETINS NOS. 27 AND 28 

Following investigation of the physical 
feasibility of barriers, the State Division of 
'Yater Resources studied · the phenomena of 
salinity incursion and the economics of bar­
riers. In Bulletin No. 27, "Variation and 
Control of Salinity in Sacramento-San Joa­
quin Delta and Upper San Francisco Bay," 
it was concluded that ". . . invasion of 
salinity . . . as far as the lower end of the 
. . . Delta is a natural phenomenon which, 
in varying degree, has occurred each year 
as far back as historical records reveal." It 
was also concluded that the Delta could be 
protected from saline invasion and be as­
sured of ample and dependable water sup­
plies if mountain storage were utilized to 
provide a controlled rate of outflow from 
the Delta. 

In Bulletin No. 28, 0 Economic Aspects 
of a Salt Water Barrier," it was concluded 
that it was not economically justifiable to 
consttuct a' barrier. With conditions of 
upstream water use at that time, it was con­
cluded that the most economical solution 
to salinity incursion and provision of ade­
quate water supplies in the Delta could be 
achieved by constructing upstream storage 
and controlling rates of outflow during pe­
riods of insufficient natural outflow. 

1953, ABSHIRE-KELLY SALINITY 
CONTROL BARRIER ACT 

Shasta Reservoir on the Sacramento 
River was constructed and began operation 
in 1944 for salinity control and other pur­
poses. Expanding water requirements in the 
Central Valley and San Francisco Bav area 
stimulated reconsideration of barrier. plans 
for water conservation and related pur­
poses. Seven alternative plans for barriers 
in the Bay and Delta system were investi­
gated by a Board of Consultants and the 
State Division of Water Resources for the 
California \Yater Project Authority. The 
Board of Consultants concluded that bar­
riers in the San Francisco Bay system would 
not be functionally feasible due to the 
uncertainty of the quality of water in a bar­
rier pool. It was recommended by the Divi­
sion of \Vater Resources that "Further con­
sideration be given only to . . . barriers 
. . . at or upstream from the Chipps Is­
land site" at the outlet of the Delta. 

1955, ABSHIRE-KELLY SALINITY 
CONTROL BARRIER ACT 

Additional legislation specified study of 
a system of works in the Delta, referred to 
as the Junction Point Barrier Plan, and the 
Chipps Island Barrier Plan. The principal 
purposes of these studies were to develop 
complete plans for water supply in the San 
Francisco Bay area and to provide salinity 
control and urgently needed flood protec­
tion in the Delta. 



OHAPTB'& 1434 

2'~ ~i. of tlae Blllf• of CaU/O'l'N do MMl u follotOI: 

SBO'l'ION 1. There is hereb7 appropriated to the Water 
17ojeet Authoritf the sum of one hundred thouand clollara 
($100,000), pa1able from the Flood Control Fund of 1948, 
to initiate the further investigation and atady of the Junction 
Point Barrier and Chipps lal&nd Barrier and appurtenant f&. 
cilitiea,. aa such barriers and facilitiea are deacribed in the 
report of the Water Project Authori~ to the Legialature 
entitled "Feasibility of COD1truct.ion by the State af Barrien 
in the San Franciaco Bay System,'• dated Karch, 1955, for the 
purposes of developing complete plana of the meaD& of aceom· 
.plishing delivery of fresh water to the Ban Francisco Bay 
area, including the Counties of Solano, Sonoma, Napa, Marin, 
Co:q.tra Costa, Alameda, Santa Clara, San Beaito, and San 
Mateo, and the City and Oounty of San Francisco, providing 
urgently needed ftood protection to' agricultural Janda in the 
Sacramento-San Joaquin Delta, eonducting subsnrface uplor. 
ation work in the , delta and designing facilities appurtenant 
to the cross-delta aqueduct, obtaining more ~plete informa­
tion on the hydrology of the delta, and studying integration 
of the proposed project in the California Water l»Jan. 

SIO. 2. The Water Project Authority may contra.et with 
such other public agencies, federal, state, or local, aa it deema 
neoeiis&r7 for the rendition and affording of . suoh aenices, 
1acilities, studies, and reports to the Water Project Authority 
as will best assist it to any out this act. The Water Project 
Authority may also employ, by contract or othenriae, nch 
private coDSlllting engineering and otbel' techniFal services u 
it deems necessary for the rendition and ~Ming of such 
aenieea, facilities, studiell, and reports aa will best aaailt it to 
carry out this act. 

SllO. 3. It is the intent of the Legjalature that in conduct­
ing the stildy cd investigation the Water Proj• Authoritr 
8hall confer and uchange information with and shall &eU the 
parmipation of' the United States N'avy, the United States :Bu. 
rttau of Keclamation, the United States Corps ot Encmeera 
and the local J)ort diatricta to the utent possible. 

8so. 4.. The Water Project Authority shall report to the 
Legialature the result of ita stud)' and investigation not later 
tha:O. Karch 30, 195'1. 

8JDO. 5. This act shall be know.n and may be cited u the 
Abshire-Kelly Salinity Control Barrier Act of 1955, 

Smo. 6. Thill act is an urgency measure neceaary for the 
immediate preservation of the public peaee, health or safety 
:within the meanllig of Articl& IV of the Oonatitution and 
shall go into immediate effect. The facte eollltituting saeh 
neceesitr are: 

The areas adjacent to. the San Franaiaco Bay urgently need 
an adequate supply of frelh water for domestic and indUltrial 
uses. It' is esamtial to the public health, safet7 and welfare 
that a study of ulinity control harrlen aa a meam of aeewmg 
such a supply of fresh water, be undertaken wit.bout dela;r. 

A four-year investigation was contem­
plated, and an interim repon, Bulletin No. 
60, "Salinity Control Barrier Investigation", 
was published in March 19 5 7, by the De­
partment of Water Resources. This report 
outlined a water plan for the San Francisco 
Bay area, and recommended that the North 
Bay Aqueduct be authorized for construc­
tion. The North Bay Aqueduct was author­
ized by the Legislature in 1957. The rcpon 
also compared the Biemond Plan, a system 
of works in the Delta, with the Chipps 
Island Barrier Plan, and recommended that 
further study be limited to the Biemond 
Plan. 

1957, ABSHIRE-KELLY SALINITY 
CONTROL BARRIER ACT 

The Legislature concurred in limiting 
further study to the Biemond Plan and 
stressed the need for improving the quality 
of water in the Delta and making the most 
beneficial use of the water resources of the 
State. A report on the further studies was 
scheduled for release by March 30, 1959. 

CH.APTER 2092 

"" ad relahng fo bamen for •4'mii11 tmd flood OOt&trol 
purpoiu. 

cAs>Pro~~°!rJ:J'-1:1:·1\~1:;,~·"' with 

Tb people of th• Slate of CaUfonria do llftCIOI tU fo'IUnlJ1: 

SIOTION l. The Department of Water Reaourcea may limit 
itl atudiea of salinity control barrien to the Biemond Pian 
aa described in Bulletin No. 60 of the Department of Water 
'Beeonroea entitled "Salinity Control Barrier Investigation," 
dated March, 1951, subject to auch moditlcations thereof u the 
department JD&1 adopt, ll&id ltudiea being for the purposes of 
dneloping complete plans of the meana of accompliahing de· 
livery of. lreah. water to the Counties of Solano, Sonoma, Napa 

~·--------------------------------~ ·-

and Marin, providing urgently needed flood protection to agri. 
cultural lands in the Sacramento-San Joaquin Delta, &e· 
complishing salinity control, improving the quali~ of woter 
exported from. the delta to the San Francisco Bay uea, San 
Joaquin Valley, and southern portions of California, making 
the most beneficial \11111 of the water i·eaourees of the State, 
and studying integration of the proposed project in The Cali­
foQlia Water Plan. 

Sso. 2. The department may contract with such other 
public agenciesi federal, state or local, aa it deems necessary 
for the rendition and _affording of snch services, facilitiea, 
studies, and report.a to the department as will best assist it to 
carry out this act. 

Sm 3. It is the intent of the Legislature that in eondnet­
ing . the study and investigation the department shall confer 
and exchange information with and ahall seek the partfoipa. 
tion of the United States Navy, the United States Bureau of 
Reclamation, the United States Col'pll of Engineers, and the 
local port districts to the ment possible. . 

S1to. 4. The department shall submit a report t.o the Legis­
lature statb:ii the result of its study and investigation not 
later than March 30, 1959. 

Szo. 5. This act shall be known and may be cited 11!1 the 
"Abahire-Xally Salinity Control Barrier Aet of 1967." 

1959, ADDITIONAL LEGISLATION 

The potential expansion of water require­
ments . of the urban and industrial complex 
in the western Delta area, and greater up­
stream water use with resultant depletion 
of inflow to and outflow from the Delta, 
indicated need for more concentrated study 
of the water requirements and supplies of 
the Delta. Legislation was enacted in 1959 
to undertake studies of the type and extent 
of future water requirements of lands which 
can be served from present channels in the 
western Delta, effects of upstream water 
uses on Delta supplies, plans for water serv­
ice and costs thereof, and economic a11d 
.financial feasibility of the plans. Additional 
legislation authorized studies of the most 
economical and efficient procedures of con­
structing levees for flood control. 

s 



CHAPTER 1765 

Tit~ p~ls of 111.s Slats of Calif orma do macl cu follow: 

SBCTloN L The Department of Water Resources shall in· 
vestigate the water suppliefl for the Saoi'B.menw-San Joaquin 
Delta: The investiglltion shall include, among other things: 
(1) the type and extent of the future water reqwremenbs 
of lands which can be served from present channels in the 
wostem Delta;· (2) the extent and nature of ef!ect.s of up­
stream water developments on water supply available to aucb 
lands; (3) the development of plans for water service to aueh 
lands and eetim.IRes of costs thereof; aud (4) economic and 
ftnancial analyses .of such plans. In carrying out the investiga­
tion, the department shall aeek the co-operation and 8S8i.stanoe 
of the OOWltiflB and other local agencies and entit.ies in the 
Sacramento-Ban Joaquin Delta and of the United States; may 
enter into aontraota with such entities to aasist it in carrying 
out the p11rposea of such inveiiti.gation, and shall consult with 
and keep appropriate legislative cciumrltteca informed of the 
progress of this work. 

SBO. 2. Thei-e ia appropriated from the California Water 
Fund to the Department of Water Resources the llUDl of tw11. 
hWldred thO\lSaDd dollars ($200,000) to be upended for the 
purposes of this aot. 

SBo. 3. Section 4.6 is added to the Abshire-Kelly Salinity 
Control Barrier Aet bf 1957 (Chapter 2092, Statutes of 1957), 
to read: 

SeC. 4.5. AH a part of the studies being performed here­
under and to. obtain mch information as may be required to 
implement the plan included in the report referred to iu Sec­
tion 4, \he department DIA)' condu.ct studies and investiga­
tions to determine the most· eeonomical and efficient type AD.cl 
methods and procedures of construction to provide an ade­
quate levee 8)'Btem in the Delta. 

SBo. 4. !l'here is hereby appropriated to the Department 
of Water .Besourcea from the California W!lter Fund the 
sum of two hundred thirt;v thoUBUld dollara ($230.000), of 
whicli one hundred eight)' tli.omaiid clollars ($18<>,000), may 
be upended for the studies and inveatigationa authorized by 
Section 3 hereof, and fifty thol18&Dd dollara ($50,000) may 
be ezpended for sach remedial work as may be neceaury in 
connection with levee teats being performed aa a part of the 
atudiea and inveatigatiop.a authorised by Section 3 ·hereof. 

Intensive studies were made of the future 
economic growth of lands which can be 
served from channels in the western Delta. 
Particular attention was given to the future 
municipal and industrial water needs in the 
area and the future water supplies available 
in the Delta. Due to the expanded scope of 
the studies, the repon was delayed. 

CHAPTER 2038 

An act to ammd 8.cfion 4 of CAap'w IOU, Stat.tu of 196'1, 
r~ to~ for~ Clnd ~ ootdrol pvrpo1u. 

file J>eople of Cite Blatt of California do eMCf as fQ&lotos: 

Bsa.ncm l. Section 4 of Chapter 2092, Statntes of 1957, 
u amended to read: 

Bee. 4. The department malJ:wbmit a report to the Legil­
latare stating the result of itil study and inftltiption not 
later than Jan1181'1 2, 1961. 

The unique character of the water sup~ 
ply problems of the Delta was recognized 
by the State Legislature when it amended 
the California Water Code in 1959 to in­
clude general policy regarding the Delta. 
This legislation calls for provision of salin­
ity control and adequate water supplies in 
the Delta and states that water to which the 
users within the Delta are entitled should 
not be exported. The policy in this act is 
basic to the planning and operation of all 
works in the Delta or diversions therefrom. 

ClUPTJIB 1'166 

At1 ..,, to add Pan 4.6 (COM~ cd BIOlioft ""'°' to 
Diuiriota 6 of IA. lVaflf' Ootlf, nlofittg to~ of~ 
toal1r Mto, Gad edraoHou O..eof f<W ~ frtM, t1u 
Bact,.,.fo-BM IOO/J.flM& Dllfa. 

1~~J'J:t!"J.~1il'ftilr'4 with 

Tit• ,,_,,i. of Ile Stal• of Califoniio do tnGOf °'follow: 

8llO'l'IO!f L Part 4.6 (commencing at Section 12200) ia 
added to Division 8 of the Water Code, to read: 

PART U. 8.A.CllU.HBNTO-SAN JOA.QUIN DBLTA. 

Omrna L Gaau. PoLtOT 

12BOO. The Leplature hereby hda that the water prob-
181118 of the Saeramento.san Joaquin Delta are unique within 
the State; the Baaramento and Ban Joaquin RiTen join. at 
the Baenmento-Ban Jaequin. Delta to d.ilaharp their fresh 
water Iowa into 8Wnn, Ban Pablo mid Ban Francliaap B&11 
and thaee into tbe Paci1lc Ooean; the mergbzg of fnab 
water with aaliDll ~ water1 and drainage waten and the 
withdrawal o! frellh water for bmeflclal uaea csreaiea an acme 
problem of llllini\7 intruion into the vut network of olwme1I 

and lloughll of the Delta; the State Water Relourcm Develop. 
ment System hu u one of ita objectift8 the tranaler of wa­
ters from water-anrplua areaa in. the Bacn.mento Valley and 
the north oouta1 area to water-deficient areu to the aouth and 
west of the Sacramento-San Joaquin Delta via the Delta; water 
nrphla to the needs of the areas in which it originate. ii 
gathered in the Delta and thereby provides a common source of 
fresh water aupply for water-deficient areas. It is, therefore; 
hereby declared that a general law ca.Dllot be made applicable 
to said Delta and that the enactment of thia law is necessary 
for the protection, conanation, denlopment, control and uae of the waters in the Delta for the public good. 

12201. The Legi.llature bda that the maintenance of an 
adaquate water supply in the Delta adlcient to maintain and 
expand agriculture, indutry, urban, and recreational develop­
ment in t.he Delta area u set forth in Section 12220 Chapter 
2, of this part, and to provide a common source' of frah 
water for uport to areas of water ddeiency is necearary to 
the peace, health, 18.ftey and welfare ol the people ot · the 
State, except that delivery of au.eh watelt lba1l be subject to 
the provisions of Seetion 10506 and Sections 114.GO to 11463, 
in.aluaive, of this code. 

12200. Among the lunptiou to be provided by the State 
Water Besourcea Development System, in coordination with 
the activiti!s of the United States in providing salinit,' control 
for the Delta throqh operation of the Federal Central Valley 
Project, lhall be the provision of salinity control and an ade­
quate water suppJ,- for the Wl8l'S of water in the Bauammto­
San J «*quin Delta. If it is determined to be in. the public 
interest to provide a anbetitute water supply to the 11eer& 
in. said Delta in. lieu of that wliich would be provided u a 
result of aalinit)r control no added :6naneial lnirden lhall be 
placed upon Aid Delta nter Ul8r9 aole\r by 'Virtue of such 
nbatitution.. Delivel'1' of said llUbstitate water supply shall 
be aubjeet to the provisiona of Section 10506 and Sections 
11460 to 11"3, inalusive, of this code. 

12208. It is hereby deela.red to be the -policy of the State 
that no penon, corporation or public or private agency ot the 
State or the United States ehould cmert waw from the chan­
nels of the Bacram~to-San Joaquin Delta to which the llBe!'S 
within said Delta are entitled. 

122°'. In determiniJig the availability of water for export 
from the Sacramento-Ban Joaquin Delta no. water shall be ex­
ported which II neeeaar;y to meet t.he requlrem.en1B of Sectiop 
12202 and 12203 of this chapter. 
· 12205. It :ia the policy of the State that the operation and 
manapment of releuea from atorage into the Sacramento-San 
Joaquin Delta of water for 1188 outside the area in which noh 
water originate& shall be integrated to the maDmlDD extent 
poaib1e in order to permit the ful1lllment of the objectives of 
thia part. 

This legislation also described the area of 
the Delta to which the general policy ap­
plies. The boundary of the Delta, as de­
scribed in Section 12220 of the Water 
Code, is indicated on the facing map. The 
area considered in the intensive studies of 
water requirements and supplies is described 
as the W estem Delta Study Area. 
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The Delta, located at the confluence of the Sacramento and San 
Joaquin Rivers system, is a unique feature of the California land­
scape. The Delta encompasses some 7 3 8,000 acres, interlaced with 
700 miles of meandering waterways covering 50,000 acres. About 
415,000 acres of land, referred to as Delta Lowlands, lie between 
elevations of 5 feet above and 20 feet below sea level. This area 
is composed of peat, organic sediments, and alluvium, and is 
protected from flood water and high tides by man-made levees. 
The extensive waterways afford opponunity for shipping and 
provide a wonderland for boating and water sports. These same 
waterways must safely discharge flood waters of the Central 
Valley. 

The fortunate combination of fertile soils, convenient water 
supplies, and shallow-draft shipping to central California markets 
led to development of an intensified agricultural economy in the 
Delta. Initial rc~ation of the marshlands began slowly in the 
1 SSO's, but rapidly expanded after · state assistance was provided 
by a swampland act in 1861. By 1930, all but minor areas of the 
swamplands had been leveed and were in production. 

The Delta has historically been noted for its asparagus, pota­
toes, celery, and varied truck crops. Recently, greater emphasis 
has been placed on field com, milo, grain, and hay, although the 
Delta still produces most of the nation's canned asparagus. The 
Delta's agricultural economy for many years was dependent 
upon repulsion of ocean salinity by fresh water outflow, which 
fluctuated widely, but during the past sixteen years has been 
protected largely by releases from upstream reservoirs of the 
Federal Central Valley Project during summer months. 



Several towns and cities arc located in the upland areas and 
an industrial complex is expanding in the western part of the 
Delta. Early industrial development centered around food and 
kindred products, steel production, fibreboard, lumber, and ship­
building activity. Large water-using industries, such as steel, 
paper products, and chemicals, have developed in the western 
area where water, rail, and highway transportation, coupled with 
water supplies, has stimulated growth. The manufacturing em­
ployment in this area was about I 0,000 people in 1960. 
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A deep-draft ship channel serving commercial and military 
installations terminates at Stockton, and another is being con­
structed to Sacramento. Water-home shipments in the Delta 
amounted to about 6,000,000 tons annually in recent years. 

The Delta encompasses one of California's most imponant 
high quality natural gas fields. Since 1941 the field has produced 
about 300,000,000 cubic feet of methane gas for use in the San 
Francisco Bay area. 

With the growing significance of recreation, the Delta has 
blossomed into a major recreation area at the doorsteps of metro­
politan development in the San Francisco Bay area, Sacramento, 
and Stockton. In 1960, nearly 2,800,000 recreation-days were en­
joyed in this boating wonderland. 
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In 1959, the State Legislature enacted the California Water 
Resources Development Bond Act to finance construction of the 
State Water Resources Development System. The bond act was 
approved by the California electorate in November 1960. The 
State Water Facilities, the initial features of this system, will 
complement continuing local and federal water development 
progr~ and include the very necessary works in the Delta. 

One of the principal objectives of the State Water Resources 
Development System is to conserve water in areas of surplus in 
the north and to transport water to areas of deficiency to the 
south and west. The Delta is important in achieving this objec­
tive, since it receives all of the surplus flows of Central Valley 
rivers draining to the ocean during winter and spring months and 
is the last location where water not needed in the Delta or up­
stream therefrom can conveniently be controlled and diverted 
to beneficial use. Surplus water from the northern portion of the 
Central Valley and north coastal rivers will be conveyed by the 
natural river system to the Delta, where it must be transferred 
through Delta channels to export pumping plants without undue 
loss or · deterioration in quality. Aqueducts will convey the water 
from the Delta to off-stream storage and use in areas of defi­
ciency to the south and west. 

In addition to being an important link in the interbasin trans­
fer of water, the Delta is a significant segment of California's 
economy, and its agricultural, municipal, and industrial water 
supply problems, and flood control and related problems, must 
be remedied. A multipurpose system of Delta water facilities, 
which will comprise one portion of the State Water Resources 
Development System, is the most economical means of transfer­
ring water and solving Delta problems. 

SAN l&UTO COUNTY AND PAJARO VALLEY AREA 

SAN JOAQUIN VAllEY AREA 
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Full demands on the State Water Resources Development sys­
tem can be met until about 1981 from surplus water in and tribu­
tary to the Delta with regulation by the proposed Oroville and 
San Luis Reservoirs. However, upstream depletions will reduce 
the available surplus supplies and water will have to be imported 
from north coastal sources after that year. It is anticipated that 
coordinated ope.ration of the State Water Resources Develop­
ment System and the F edcral Central Valley Project will afford 
a limited increase in usable surplus Delta supplies beginning in 
1981. ~ indicated in the chart, upstream depletions will con­
tinue to decrease the available surplus suppJics. 

The coordinated use of surplus water in and tributary to the 
Delta and of regulated or imported supplements to this supply, 
as required, is referred to as the Delta Pooling Concept. Under 
this concept of operation the State will ensure a continued sup­
ply of water adequate in quantity and quality to meet the needs 
of export water users. Advantage will be taken of surplus water 
available in the Delta, and as the demand for water increases 
and the available surplus supply is reduced by further upstream 
uses, the State will asmme the respoDS1bility of guaranteeing a 
firm supply of water, which will be accomplished by construc­
tion of additional storage facilities and import works. At the 
same time, the water needs of ·the Delta will be fully met. 
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Salinity incursion into the Delta results from the flooding a11d 
ebbing of ocean tides through the San Francisco Bay and Delta 
system during periods when the fresh water outflow from the 
Delta is insufficient to repel the saline water. The natural fresh 
water outflow from the Central Valley was historically inade­
quate to repel salinity during summer months of some years. 
The first known record of salinity encroachment into the Delta 
was reponed by Cmdr. Ringgold, U.S. Navy, in August 1841, 
whose party found the water at the site of the present city of 
Antioch very brQckish and unfit for drinking. Since that time,_ 
and particularly after the tum of the century, with expanding 
upstream water use salinity incursion has become an increasingly 
greater problem in Delta water supplies. The maximum recorded 
extent of salinity incursion happened in 19 31, when ocean salts 
reached Stockton. Since 1944 extensive incursion has been re­
pulsed much of the time by fresh water releases from Central 
Valley Project storage in Shasta and Folsom Reservoirs. Without 
such releases, saline water would have spread through about 90 
percent of the Delta channels in 1955 and 1959. Although up­
stream uses might not have reached present levels in the absence 
of the Central Valley Project, salinity problems would still have 
been very serious during most years . 

Funher increase in water use in areas tributary to the Delta 
will worsen the salinity incursion problem and complicate the 
already complex water righu situation. To maintain and expand 
the economy of the Delta, it will be necessary to provide an 
adequate supply of good quality water and protect the lands from 
the effects of salinity incursion. In 1959 the State Legislature 
directed that water shall not be diverted from the Delta for use 
elsewhere unless adequate supplies for the Delta are first provided. 



The natural availability of good quality water in the Delta 
is directly related to the amount of surplus water which flows 
to the ocean. The graph to the right indicates the historic and 
projected availability of water in the San Joaquin River at Anti­
och containing less than 350 and 1,000 parts chlorides per million 
pans water, under long-term average runoff and 'Without specific 
releases for salinity control. It may be noted that even under 
natural conditions, before any significant upstream water develop­
ments, there was a deficiency of water supplies within the speci­
fied quality limits. It is anticipated that, without salinity control 
releases, upstream depletions by the year 2020 will have reduced 
the availability of water c~ntaining less than 1,000 ppm chlorides 
by about 60 percent, andt that exports will have caused an addi­
tional 30 percent reduction. 
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The magnitude of the past and anticipated future uses of water 
in areas tributary to the Delta, except the Tulare Lake Basin, 
is indicated in the diagram to the left. It may be noted that, while 
the present upstream use accounts for reduction of natural inflow 
to the Delta by almost 2 S percent, upstream development dur­
ing the next 60 years will deplete the inflow by an additional 
20 percent. By that date about 22 percent of the natural water 
supply reaching the Delta will be exported to areas of deficiency 
by local, state, and federal projects. In addition, economical devel­
opment of water supplies will necessitate . importation of about 
S,000,000 acre-feet of water seasonally to the Delta from north 
coastal streams for transfer to areas of deficiency. 
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Municipalities in the surrounding upland areas of the Delta, 
except in the western portion, obtain their water supplies from 
surface or underground sources which are, or will be with further 
development, adequate to meet their needs. In ihe western Delta, 
the principal municipalities rely on supplies from the Contra 
Costa Canal which are diverted from Delta channek. The main 
problem relates to quality of the water. At the present time, the 
mineral quality of the supplies deteriorates during some summer 
and fall months below standards established by the U. S. Public 
Health Service. This results from . incursion of ocean salts, com­
bined with industrial wastes and poor quality return water from 
the Central Valley. Assurance of good quality supplies in ade­
quate quantities to meet present requirements and anticipated 
future growth is one of the most pressing problems in the Delta. 

Estimates of future municipal water requirements in the west­
ern Delta area were based on projected population and per capita 
use. Population projections were founded on national, state, · and 
rcgiOnal forecasts for moderately high economical conditions. 
Although these conditions result in forecasts which may exceed 
an anticipated "most probable" projection by about ten percent, 
it is believed that this approach will assure adequate consideration 
of Delta water requirements in plans for diversion of surplus 
water from the Delta. 

Projected estimates of per capita water uses reflect anticipated 
increases due to greater emphasis on water-using appliances in 
homes, additional lawns and landscaping, and the general trend 
toward higher standards of living. An average municipal water 
use of about 140 gallons per capita per day at this time reflects 
the climatic and economic conditions of the area. It is anticipated 
that the average use in low density residential areas will increase 
to about 200 gallons per capita per day by 2020. The estimated 
total annual municipal water requirement in the western Delta 
area indicates about a fifteenfold increase by 2020. 
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A barrier at Chipps Island would insure the water supplies in 
the Delta against salinity incursion from the Bay, but corrective 
features would be necessary to dispose of other . pollutants from 
sources upstream. The principal structure would consist of a 
gated ftoodway section, two deep-draft navigation locks, one 
barge lock, one small craft lock, a tug assistance facility, a verti­
cal baffte fishway, emergency navigation ac-
cess, and appurtenant operating facilities. The 
ftoodway section would have a net area of 
openings equivalent to the existing channel 
in order to preclude interference with flood 
flows. The conventional navigation locks 
would allow a limited amount of denser saline 
water to enter the upstream pool, hut this 
water would be removed from a sump by a 
salt-scavenging system of pipes and pumps. A 
barge lock would be located on Montezuma 
Slough near the new Grizzly Island bridge, 
about ten miles north of Chipps Island. 

A barrier at the Chipps Island site . would 
require a master levee system along principal 
channels in Suisun Bay to contain the high 
tidal stages, which would be higher than the 
present high stages. Additional dredging of 
navigation channels also would be necessary, due to 
Jower low tidal stages downstream from the barrier. Maintenance 
of water levels in Delta channels at lower than present stages 
during summer months would require improvements to the Delta 
levees, but the nature and extent of the improvements cannot 
be accurately evaluated without the project in operation. A drain 
would be constructed to convey municipal and industrial wastes 
and agricultural drainage water from the San Joaquin Valley 
into tidal water downstream from the barrier. Cooling towers 
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would be required for the two principal pow~r plants which 
would discharge warm water into the barrier pool. 

The type and design of the facilities described in this report 
incorporate results of preliminary designs and quantity estimates 
of the Corps of Engineers in current work on barriers in the 
San Francisco Bay system. &timates of the capital cost of the 
facilities were based on constroction costs prevailing in 1960, 
plus 15 percent for contingencies and 15 percent for engineering 
and overhead. The anticipated schedule of construction of the 
facilitres is indicated in the tabulation of estimated capital costs. 

SUMMARY Of ESTIMATED CAPITAL COSTS 
CHIPPS ISLAND BARRIER PROJECT 

Feature ind date of construction I Capital cost 

On Site Features 
FJoodway structure (1964-70) -----------····--------·-----·--·---·--·· 
Loeb (1964-70) ---·---··----··------· -·--------· 
Salt-scavenging system (1968-70) ---------------·--­
Emergency navigation access (1964-66>----·--··-·----­
South abutment md access facilities (1964-65)------------·-
Fishway (1969) ----·---·-·----·----------··-· 
Buildings and miscellaneous (1966) ______ ··----------·-··-
Montezuma Slough closure and barge lock (1968-70) _______ _ 

$44,119,000 
74,278,000 
3,768,000 
6,092,000 

723,000 
79,000 

2,062,000 
3,492,000 

Subtotal. On Site Features...-----------------···- 1134,613,000 

Off Site Features 

Waste disposal facilities (1967-70) --------------·--···---- 126,914,000 
Extension Sm Joaquin Valley drain (1967-70)___________ 17JS6.000 
Suisun Bay levee system (1964-73)-.. - ·--------·---- 21,608,000 
Shoreline facilities and dredging (1968-70)_____________ 1,481,000 

Subtotal, Off Site Fcatores .----···-------·--·-··--·--·-·- ·---···- 167,JS9,000 
TOTAL CAPITAL COST, 
CHIPPS ISLA}l.."D BARRIER PROJECT--·--·-··---·---·- $201,972,000 

CHIPPS ISLAND BARRIER SITE 
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A barrier at Chipps Island would provide 
a definite separation between saline water in 
the Bay system and f rcsh water in the Delta 
channels, thereby preventing salinity incur­
sion and assuring adequate water supplies in 
the Delta. However, there would be attend­
ant operating problems, .and the bartier and 
appurte11anccs would not provide ftood 
control and related benefits to the Delta. 

\Vith the floodway gates closed, the in­
flow to the Delta to supply local uses and 
export pumping plants would be distributed 
in the channels as shown in the schematic 
diagram. Large quantities of water would 
be directed through channels in the western 
Delta to remove heat wastes and maintai11 
satisfactory water quality conditions. Stor­
age in the channels could be utilized to 
achieve a limited amount of regulation. 
However, navigation requirements would 
prevent controlling the water level lower 
than one foot below mean sea level, with­
out additional dreqging. Seepage and levee 
stability problems would limit the maxi­
mum level for sustained storage to about 
two feet above mean sea level. Economic 
analyses of various operating ranges indicate 
that a three-foot range in water levels for 
conservation of flood water would be most 
economical. 

Electric analog model studies reyeal that 
the barrier would increase the tidal ampli-

tudes downstream from the structure. An 
unusually ·large amplitude of 6.3 feet at 
Chipps Island under present conditions 
would be increased to about 12 feet by a 
barrier. Changes indicated on the electric 
analog model were generally confirmed by 
preliminary tests by the U.S. Corps of En­
gineers on a hydraulic model which indi­
cated slightly smaller increases in tidal am­
plitudes and a slight decrease in the mean 
tide level. The lower low water would 
seriously a1fect navigation depths, and the 
higher high water would seriously affect 
levees along the downstream bays and mu­
nicipal, industrial, and military installations 
along the shore lines. Remedial measures 
would be neceswy. 

Disposal of cooling water from power 
plants and other industries would cause an 
increase in temperature in the nearly quies­
cent barrier pool. This increase in tempera­
ture would reduce the efficiency of cooling 
equipment and adversely affect .6.sh, and 
could cause significantly increased corro­
sion in equipment exposed to the warmer 
water. The monetary magnitude of these 
effects would be dependent upon the 
amount of heat energy dissipated in the pool 
by existing and future industries, and many 
other factors which cannot be fully evalu­
ated at this time. Satisfactory conditions 
could probably be achieved by passing cool- SCHEMATIC DISTRIBUTION OF ~ 

FUTURE REGULATED INFLOW 
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ing water from the principal power plants 
over cooling towers. 

To maintain satisfactory water quality 
conditions in the barrier pool, it would be 
necessary to convey industrial and munici­
pal wastes to tidal water. Drainage water 
from the San Joaquin Valley would also 
have to be discharged into tidal water. 

Saline water entering the pool through 
the locks would be allowed to settle in a 
sump from which it would be pumped by 
a salt-scavenging system. Operation of locks 
would cause delays of about 3 S minutes 
per transit for deep-draft vessels and 20 
minutes for tugs and smaller vessels. Assist­
ance would have to be provided to maneu­
ver deep-draft ships through the locks. A 
tug and operating crew . for this purpose 
would be necessary at all times. 

National defense aspects . dictate that an 
emergency navigation access be incorpo­
rated in the barrier. This access would con­
sist of concrete bins filled with sand in a 
section of the barrier. In an emergency, the 
sand would be pumped out and the bins 
towed out of the channel. 

Anadromous fish would be pa~d 
through a venical baffle fishway, compris­
ing a series of baffles with vertical slots ex­
tending to the bottom to provide passages 
for water and fish. The baffles would dissi-

pate the energy of the water and create 
a series of bays with a slightly lower water 
level in each adjacent downstream bay. The 
bays would provide resting areas for the 
fish after passing through shon distances 
of high velocity water in the slots. During 
high tides downstream from the barrier, 
the fishway would be closed by a gate to 
prevent saline water from entering the pool. 

During flood conditions the gates in the 
barrier floodway would be opened. Flood 
stages in the Delta would be essentially the 
same as under present conditions for com­
parable flood flows. Since master levees in 
the Delta are not incorporated in this plan, 
high flood water would occur in all the 
channels. Although the flood stages would 
not be changed, levee stability problems 
would increase. Tidal fluctuations presently 
keep the levees saturated a few feet above 
the mean tide elevation, but under barrier 
conditions the peat levees would dry out 
and crack when water levels would be 
drawn down to ~bout one foot below sea 
level. Should a sudden flood occur the open 
barrier gates would permit tidal .fluctuations 
throughout the Delta and sections of some 
dried-out levees might become unstable and 
fail as the water levels rapidly rise and fall. 
Remedial work would be required as prob­
lerm develop. Allowances for cost of this as 
yet undefined work arc not included in the 
cost estimate. SCHEMATIC DISTRIBUTION 
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This system of works would accomplish essentially the same 
resnlts as a barrier at Chipps Island, that is, adequate water sup­
plies for the Delta and for export there£ rom, but would not 
necessitate costly remedial works. Good quality water supplies 
for the Delta and export pumps would be separated from saline 
water by control structures operated with a relatively small rate 
of f rcsh water outflow. Water would be supplied in the western 
Delta area through new supply facilities, and in the rest of the 
Delta existing irrigation and drainage works would continue in 
operation. There are no flood control features in this plan. 

Control structures with gated openings for discharging flood 
flows would be located on channels of the Sacramento, Mokel­
umnc, and San Joaquin Rivers. A barge lock and fishway would 
be incorporated in the Sacramento River control structure. Earth 
fill channel closures would be constructed at four locations. In 
1980M82, additional gates would be constructed at the existing 
hcadworks of the Delta Cross Channel of the Central Valley 
Project. Small craft locks and portage facilities would be incorpo­
rated in certain control structures and channel closures. Vertical 
louver fish screens would be constructed at the head of Georgiana 
Slough and at the Delta Cross Channel near Walnut Grove, and 
rotary drum fish screens would be constructed at other diverM 
sions. 

Water supply facilities would serve areas in the western Delta. 
The Montezuma Aqueduct would be constructed in about 
1968-71 and in subsequent stages to serve water to potential 
industrial land and some agriculture in central southern Solano 
County, and to supplement supplies in Contra Costa County. 
Works, would also be included to remedy detrimental effects of 
project operation, such as seepage alleviation along the Sacra­
mento River channels and modifications to existing irrigation 
and drainage works made necessary by the project. 

i 
I 
i . ,-;;;;:';;:~:a ( ;' ·-, 

• '"°" ~II IM'Alll .._ ., I 
d flll: .. WllTU lllTMa - ~--) 
¢.--""""-.... ~) 
:-::;er,.,.."-AllT I 
Hcmtp IIMf R&Tll!Q 

©~~ 
@ IM9l UCIC 
@ ~STllllCTUM 
@•­
C9~ 

®at:rtun~ 

I 

l 

-'-··-----~---------------------------------------..:m 



About 1,900 acres of land in the Delta, mostly small unrcclaimed 
islands, would be used for disposal of excess dredged material. Many 
of these areas would be available and desirable for development as recrea­
tion areas. 

Additional water could be salvaged by completely separating good 
quality cross-Delta fiows from tidal water, and thereby. reducing the 
amount of fresh water outflow needed for salinity repulsion. These 
second stage features would include a siphon under the San Joaquin 
River, additional channel closures, control structures and appurtenances, 
and water supply facilities. These works may be indefinitely deferred, 
depending on their need. 

Estimates of the capital costs reflect 1960 construction costs, plus 1 S 
percent for contingencies and 15 percent for engineering and overhead. 
The anticipated constroction schedule is indicated in the following 
tabulation: 

SUMMARY OF ESTIMATED CAPITAL COSTS 
SINGLE fURPOSE DEL TA WATER PROJECT 

Feature ind dtte of consuuction I Capital cost 

Steunboat Slou1h control strUCtUre (1961-70) -------·· 
Miner Slou1h closure · (1970)-·----·-------------·-· 
Ryde control ttructure, harp lock, ind fishway (1968-71) ________ , __ 
Holllnd Cat control strueture (1973-?S>-----··-------------------
Mokelumne River c:oottol ltl'\lCtUl'e and small craft lock (1973-75) ________ _ 
Croes-Delta Canal headworb (1990-82) ------------
Fish screedl: Cross-Delta Cenal and Georsiana Slough (14'61-70) ______ _ 
Cosura: Potato Sloaah, Old R.iver, and Middle IU,.er (1974-76>------·-­
Fishermans Cut closures (2) (1964)____ __ 
Amcultunl water facilities (1963-65). ________________________ _ 
~unicipal and industrial water facilides (1961-71, 1980, 199S, 2010) ________ _ 
01annel dredsins (1974-78)___________ --------­
Bank proteetion (1976-71)_ ... ---------------------------­
Seepqe .Ueviatlon facilities (1970-------···-·--------····-·-····-

$2,943,000 
108,000 

S,653,000 
2,761,000 
1,9Sl,000 
1,223,000 
J,500,000 

404,000 
m,ooo 

4,300,000 
U,952,000 
7,lS4,000 
1.880,000 

593,000 

TOTAL CAPITAL COST, FIRST STAGE FEATURES-··--------- 146,m,ooo 

TOTAL CAPITAL COST, SECOND STAGE FEATURES-----·-···- $23,765.000 
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A Single Purpose Delta Water Project 
would salvage water otherwise wasted to 
Suisun Bay for S2linity control, and would 
provide water supplies for the Delta and 
for export and use in areas of deficiency. 
The project would allow salinity to en­
croach somewhat farther into the Delta than 
under present operations; however, the area 
alfccted by this controlled incursion would 
be supplied water by new facilities. Certain 
aspects of opention described in the follow­
ing paragraphs would also apply to other 
variations of the Delta Water Project. 

Control structures on the Sacramento 
River system would diven water southward 
toward the center of the Delta. Control 
structures and closures on chmnels east of 
Franks Tract would cause the water to flow 
toward the export pumping plants in chan­
nels in the center of the Delta. With this 
type of operation, it would be necessary to 
prevent bnckish saline water from mixing 
with fresh water in the center of the Delta. 
This control could be accompmhed by pro­
viding fresh water outflow in the Sacra­
mento and San Joaquin Rivers. 

The salinity control line, with control to 
a mean concentration of 1,000 pans of 
chlorides per million parts of water (1,000 
ppm), would be maintained in the San Joa­
quin River near the mouth of False River, 

about 7 miles upstream from Antioch and 
in the Sacramento River at Decker Island, 
about 1 Yz miles below Threcmile Slough. 
Salinity control at these locations could be 
accomplished by maintaining m out.flow 
from the Delta of 1,000 sccond-f eet, of 
which about 60 percent would be released 
through the San Joaquin River and the re­
mainder through the Sacramento River. 

Good quality water from the cross-Delta 
flows · would be available in existing chan­
nels throughout 90 percent of the Delta 
lowlands. Water would be provided to all 
agricultural lands downstream of the line of 
mazimum salinity encroachment of 500 
ppm of chlorides. The mean concentration 
of chlorides would be about 250 ppm at 
loations on this line. Research studies by 
the University of California indicate that 
scepaJC of any brackish water from the 
channels into the Delta islands can be con­
trolled below the plant root zone by appli­
cation of good quality water on the surf ace. 
The supplies diverted from the cross-Delta 
flows would normally contain between 20 
and 80 ppm of chlorides. 

Water would also be provided to munici­
palities and for cert2in industrial uses in the 
western Delta area. Most of the required in­
dustrial cooling water could be supplied 
from the adjacent channels. The Contra 
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Costa Canal could serve the projected in­
dustrial requirements in its service area until 
about 1970, and significant industrial dcvcl:.. 
opment in southeastern Solano County is 
not anticipated before 1980. The Monte­
zuma Aqueduct would be constructed to 
convey supplemental water from the pro­
posed North Bay Aqueduct and would be 
linked to the Contra Costa Canal near Pitts­
burg in 1980. The capacity of the Contra 
Costa Canal would then be utilized pri­
marily between the Deka and the connec­
tion with the Montezuma Aqueduct. The 
estimated quality of the water would be 
very good, with , a chloride content gener­
ally ranging between 1 S and 80 ppm, total 
dissolved solids ranging between 12 S and 
300 ppm, and with total hardnC$5 of be­
tween 40 and 160 ppm. 

Existing irrigation water supply facilities 
throughout most of the Delta would not be 
affected by operation of the export pumps, 
but the average water level in the southern 
portion of the Delta would be lowered 
slightly. Irrigation facilities affected thereby 
would be modified under the project. 

Small increases in tidal amplitudes of 
about 1.S feet would occur at the Sacra­
mento River and Steamboat Slough control 
structure sites, but the mean water level 
would not significantly change. The effects 
would be very minor at Rio Vista. 

The average water level upstream from 
the control structures would be gradually 
raised to a maximum of about 2.5 feet under 
full project operation in about 3 0 years. 
The increase would occur during summer 
months, and any resultant increased seepage 
from the channels would be fully consumed 
by crops on adjoining lands without dam­
age. 

During flood periods, the control struc­
tures would be opened and flood stages 
throughout the Delta would be similar to 
those under present conditions. Flood stages 
on the Sacramento River would be slightly 
higher for longer periods due to closing of 
Miner Slough. This effect would tend to in­
crease seepage conditions during a critical 
crop planting time, and might necessitate 
installation of seepage alleviation works. 
Such works would also allevi2tc existing 
seepage problems. 

The future value of water and quality 
considerations might justify construction of 
the second stage features to permit further 
reduction in the fresh water outflow from 
the Delta. The outflow could be reduced to 
the amount of unavoidable losses, or about 
7SO second-feet. The -value of the addi­
tionally salvaged water would probably not 
justify construction of these works before 
1990. 
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Several additional features can be added to the bas1c Single 
Purpose Delta Water Project to provide varying degrees of local 
benefits, in addition to adequate water supplies. These additional 
features would be for flood and seepage control, transportation, 
and recreation. While the economics of construction and opera­
tion factors would dictate grouping certain islands within en­
circling master levee systems, flood protection for any one or 
more of several groups of islands could be undcnaken. 

The Typical Alternative Delta Water Project, one of several 
alternative plans, would include flood protection for the islands 
in the north central portion of the Delta around Isleton, and for 
the northeastern islands in the vicinity of Lodi. F oortecn channel 
closures would be required in addition to those in~rporated in 
the Single Purpose Delta Water Project. Minor modifications 
and additions would be made in the irrigation water supply and 
drainage facilities. Rotary drum fish screens would be incorpo­
rated where required in all water supply works, and a vertical 
louver screen would be constructed at the headworks of ·the 
Cross-Delta Canal at Walnut Grove. Bear Creek would be di­
verted into the Calaveru River. 

The master levee system would include existing levees of the 
Sacramento River Flood Control Project. Other existing levees 
would be improved by constrocting a berm on the landward side, 
and by raising the levee crown where necessary to increase the 
f rceboard. Public roads would be relocated from ltvee crowns to 
the bcnns. A service and maintenance road would be placed on 
the crown of the levees. 

Small craft locks would be constructed at cenain channel clo­
sures. At locations where rapid trans.its of boats under 2 S feet 
long would be necessary, a tank elevator boat portage would be 
installed. 
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About 1,900 acres of Delta land would be filled with exc~ dredged 
material, md most of this land would be available for recreational devel­
opment. The additional gates on the Cross-Delta Cuial headworks and 
the extensions of the adjacent highway and railroad bridges would be 
constructed with about 16 feet of clearance above the present average 
water level to improve small craft access between the Sacramento River 
and channels of the Mokelumne River system. 

The second stage f camrcs of this project would be similar to those 
contemplated for the Single Purpose Delta Water Project. 

Estimates of capital cost were based on 1960 consuuction costS plus 
1 S percent for contingencies and IS percent for engineering md over­
head. 

SUMMARY OF ESTIMATED CAPITAL COSTS 
TYPICAL ALTERNATIVE DELTA WATER PROJECT 

Feaaue snd date of consuuction I Cipital cost 

Steamboat Slough control suuaure (1961-70)---·---'---·------·----·· Sl,943,000 
Miner Slough closure 0970>---·-··------·------------- 108,000 
llYde conuol strUctUre, baqe lock, and fishway (1967-70) _______ . ------ S,653,000 
lfolland Cut control lttOCtUre (1973-75)______________________ 2,761,000 
Croa-Delu Canal headworks (197S-77)___________________ 1,998,000 
Cross-Delta Canal fish ICl'cen (1961-70)--------------·---·· 3,S00,000 
Old River and Middle B.ivcr clOIUl'el (197S>----------·-·-··-·--- 2S8,000 
Filhermtns Cut closures (2) ( 1964 >------------·--·------------- 133,(XX) 
Apicultunl water facilities (196J-6S) ·-----·----·-·--· -· 4,282,000 
Municipal and industrial water facilities (1968-71, 1980, 1991, ZOIO)_____ 13,952,000 
Olannel dredains (1974-71>---------·------·----------·-·----· 7,224,000 
Muter levee system (smell craft locks and portages, 

irrigation and drain11e worlcs) 
Isleton island-croup (1964-80) ··--················-----··-----················- ······- ·· 12,610,000 
Lodi islsnd-group ( 1964-11 >-··-··············-·--···--·-·----·-··-··-···-·--···········-·····-··· l l,4J9,000 

Bear Creek diversion (1967-70>..-·-----·-·-··-·-·--·-·--·---·-·--··-··-····- 670.000 

TOTAL CAPITAL COST, FIRST STAGE FEATURES .... -·············-··-·· 167,SJl,OOO 

TOTAL CAPITAL COST, SECOND STAGE FEATURES-.. - ................ 123,635,000 

Original ol'Wlll _,_ 
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TYPICAL SECTION OF MASTER LEVEE 

TYPICAL SECTION OF CHANNEL CLOSURE 

SMAU. CRAFT LOCK SITE 

SECTION A-A 
SMALL CRAFT LOCK ....... ., ..... 
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Operation of the Typical Alternative 
Delta Water Project would be basically the 
same as with the Single Purpose Delta 
Water Project. Good quality water would 
be transferred directly across the Delta and 
degradation in water quality from salinity 
incursion would be prevented by limited re­
leases of fresh water with the same degree 
of control as under the Single Purpose Delta 
Water Project. Water supplies for the Delta 
would be distributed from the cross-Delta 
ftows. 

Irrigation water for the Isleton island­
group and the Lodi island-group would be 
divcncd through siphons from the er~ 
Ddta Canal into interior channels. Existing 
diversion works out of the Cross-Delta 
Canal, which would be rebuilt during con­
struction of the master levees, and diversion 
works out of the interior channels would 
continue in operation. Dninagc pumping 
plants at channel clo.mrcs would have capa­
city to remove all water pumped from the 
islands into the interior channels. Under all 
alternative plam for the Delta Water Proj­

ect, the irrigation and drainage works would 

be managed by local districts. Adjustments 
in costs of operation and maintenance 
would be made with the districts to reflect 

costs allocated to interests other than the 
local districts. Water supply facilities serv­
ing several districts or agencies would be 
operated by the State or by an appropriate 
master district or agency. 

Flood flows would be contained in prin­
cipal project channels in those portions of 
the Delta protected by the master levee 
system, and levees along interior channels 
would no longer be subject to high flood 
stages. Levees on interior channels would 
not need to be as high as for present condi­
tions, and could be allowed to settle. Expe­
rience has shown that Delta levees reach a 
state of equilibrium if they arc allowed to 
settle a limited amount. Thus much of the 
periodic rcconstrnction of the interior lev­
ees would no longer be necessary. Bank 
erosion problems due to ftood flows also 
would be eliminated on interior levees. 

Storm runoff from upland areas surround­
ing the Delta would be pumped into flood 
channels, except in the case of Bear Creek 
which would be diverted into flood 
channels. 

Water levels in the interior channels 
could be lowered to achieve reductions in 
the amount of seepage into the islands. In 
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pnctically all channels the level could be 
five feet lower than the present average 
level, or about three feet below sea level, 
without causing maneuvering problem for 
small craft. Any resultant shallow depths 
in specdic locations could be increased by 
dredging. 

Small craft locks and ponagc facilities 
would be operated without cost to the 
boating public as the costs would be allo­
cated to beneficiaries of the master levee 
system. The locks would be operated in a 
standard manner with pumps for tilling and 
draining. The boat portages would be tank 
elevators with a gate at one end. The tank 
would be lowered below the hull of the 
boat, and the boat would then move be­
tween guides over the tank. The counter­
weighted tank would then be raised to the 
higher water level and the gate opened to 
permit the boat to move out under its own 
power. The time for operation after posi­
tioning of the boat over the tank would be 
less than one minute. The boat would be 
in the water at all times and there would 
be no contact with the bottom of the hull. 

Thc·operation and maintenance of public 
roads located on the berm of the master 

levees would be less costly than for existing 
roads, which must be periodically recon­
structed due to levee settlement and levee 
rebuilding. Maintenance of the public roads 
would be by local agencies. Closures in the 
master levee system of this plan would 
eliminate the need for continued operation 
of four ferries. 

Reduction of the water surface area un­
der tidal influence would cause limited in­
creases in tidal amplitudes in the Delta, but 
no significant changes in the average water 
levels. Such changes on the Sacramento 
River and Stwnboat Slough would be simi­
lar to those under the Single Purpose Delea 
Water Project, and amplitude changes in 
the San Joaquin River in the heart of the 
Delta would be less than one foot. How­
ever, dredging would be necessary in some 
navigable channels. 

Small islands in bends and side channels, 
which would be reclaimed and raised by 
filling, would be available for recreational 
development after the areas arc no longer 
needed for disposal areas. It is contemplated 
that urangemcnts would be made with local 
governmental agencies for recreational de­
velopment of the lands, either by direct 
means or by leasing to concessionaires. 
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NEWS FOR IMMEDIATE RELEASE 

March 10, 2014 

Contacts: 
Jeanine Jones, Interstate Resources Manager - (916) 653-8126 

Jeanine.Jones@water.ca.gov 
Ted Thomas, Information Officer- (916) 653-9712 

Ted.Thomas@water.ca.gov 

Severity of Past Droughts Quantified by New Streamflow 
Reconstructions 

SACRAMENTO - As part of ongoing work to improve California's drought preparedness and 
better adapt to climate change, the Department of Water Resources (DWR) today released 
a report examining tree-ring data to help better understand historic periods of drought. The 
report helps develop long-term reconstructions of streamflow or precipitation for the Klamath, 
Sacramento, and San Joaquin river basins. The report, prepared for DWR by researchers at 
the University of Arizona, is available is available here. Funding for part of the Klamath Basin 
work was provided by the U.S. Bureau of Reclamation under its WaterSMART program. 

Initial work on the reconstruction project began in 2010, at a time when California was just 
emerging from the 2007-09 drought. Completion of the final report coincides with a new three­
year drought and a Water Year 2014 that so far is one of the driest years in the historical record. 

California's roughly one hundred years of observed data are, however, only a small subset of 
the hydrologic record that can be reconstructed by measuring tree rings and calibrating them 
to ob~erved data. The tree-ring measurements made for this project allowed development of 
reconstructions that begin in the year 900 for the Sacramento River and San Joaquin River 
systems, and in the 1500s for various sites in the Klamath Basin. 

"Streamflow reconstruction from tree rings takes advantage of the great longevity and climate 
sensitivity of several tree species in California and Oregon," said lead author David Meko, a 
University of Arizona research professor of dendrochronology. "The tree-ring patterns record 
unusual climate events and modes of variability that occurred before the short period of gaged 
streamflow." 

Exhibit "D" 



Drought is a recurring part of California's climate. The report's reconstructions show numerous 
periods of four or more years when streamflows were below median conditions. 

In addition, the report reveals that all three river basins share common major periods of extreme 
low flow conditions, although the degree of severity varies from river to river. The most severe 
shared periods were the 11 OOs (20 - 50 year sustained dry periods), 1570 to early 1580s (up 
to decades-long periods), and 1920s -1930s (up to 20-yeaf periods). The Sacramento and 
San Joaquin basins shared 1580 as the single driest year of record. The driest single year for 
Klamath River streamflow was 1655 (1580 was 171h driest). The graphic below illustrates notable 
low-flow pe~iods in the river basins. A tabulation listing all dry periods of four or more years is 
attached. 

Paleoclimate information such as these reconstructed streamflows captures a broader range of 
hydrologic variability than provided in the historical record, thereby putting our short period of 
observed droughts in perspective. 

A repeat of the "Dustbowl Drought" of the 1920s and 1930s (our most severe historical event 
in terms of duration) with today's urban and agricultural development would sorely challenge 
California's infrastructure and institutional framework for water management. That challenge 
would pale in comparison to the time of the Medieval Climate Anomaly, when sustained severe 
drought gripped much of the western United States. 

Paleoclimate information is useful in helping to understand and model natural variability in the 
climate system that may provide clues for improving drought prediction at the seasonal time 
scales important for water management. 

Jeanine Jones of DWR said, "Drought prediction skillful enough to use for water management 
decision-making remains a research challenge for the science community. Having improved 
climate forecasting capabilities at time scales of months to a year in advance would provide 
great benefit for drought preparedness." 

Looking into the future, the reconstructions also help provide context for expected impacts of 
climate change. The report compares drought durations seen in the paleoclimate record with 
those projected by downscaled global climate change models run to simulate conditions by the 
end of the century. The results indicate that the paleoclimate data may be useful for assessing 
future climate projections in the context of past centuries. 

Report co-author Connie Woodhouse, professor and interim head of the University of Arizona 
School of Geography and Development, said, "These tree-ring records document the range of 
drought characteristics, including duration, that have occurred in the past, under natural climate 
variability. These droughts could occur in the future, but under warmer temperatures that will 
further exacerbate their impacts." 
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Klamath = Klamath River at Keno 

Sacramento River = Sacramento River runoff 

San Joaquin River = San Joaquin River runoff 

Sacramento River runoff is the sum of unimpaired flow in million acre-feet at: 
Sacramento River above Bend Bridge 

Feather River at Oroville (aka inflow to Lake Oroville) 
Yuba River near Smartville 

American River below Folsom Lake 

San Joaquin River Runoff is the sum of unimpaired flow in million acre-feet at: 

Stanislaus River below Goodwin Reservoir (aka inflow to New Melones Res.) 

Tuolumne River below La Grange (aka inflow to New 0011 Pedro Reservoir) 

Merced River below Merced Falls (aka inflow to Lake McClure) 

San Joaquin River inflow to Millerton Lake 

Runsa with length ~4 years in three flow reconstructions 
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Klamathb Sacramento4c San Joaquin4d 

Years N Years N Years N 
1515-1522 8 921- 924 4 946- 950 5 

1540-1543 4 945- 950 6 977- 981 5 

1547-1552 6 975- 981 7 .1072-1075 4 

1578-1582 5 1072-1075 4 1143-1148 6 

1592-1597 6 1130-1136 7 1155-1158 4 

1642-1646 5 1143-1148 6 1172-1177 6 

1648-1668 21 1150-1158 9 1210-1213 4 

1738-1744 7 1170-1177 8 1233-1239 7 

1756-1761 6 1233-1239 7 1294-1301 8 

1764-1767 4 1292-1301 10 1395-1402 8 

1775-1779 5 1390-1393 4 1407-1410 4 

1783-1787 5 1395-1400 6 1425-1428 4 

1792-1798 7 1407-1410 4 1450-1461 12 

1843-1846 4 1425-1432 8 1463-1466 4 

1848-1852 5 1451-1457 7 1471-1483 13 

1873-1876 4 1475-1483 9 1505-1508 4 

1880-1884 5 1515-1521 7 1518-1523 6 

1912-1915 4 1540-1543 4 1540-1545 6 

1917-1920 4 1569-1572 4 1569-1572 4 

1924-1935 12 1578-1582 5 1578-1582 5 

1987-1992 6 1592-1595 4 1592-1595 4 

1636-1639 4 1629-1632 4 

1645-1648 4 1645-1648 4 

1652-1655 4 1652-1655 4 

1753-1760 8 1688-1691 . 4 

1780-1783 4 1753-1757 5 

1843-1846 4 1780-1783 4 

1856-1859 4 1793-1796 4 

1917-1922 6 1843-1846 4 

1926-1935 10 1855-1859 5 

1946-1951 6 1928-1931 4 

1959-1962 4 1946-1950 5 

1987-1992 6 1959-1962 4 

1987-1992 6 

2000-2004 5 



a runs defined as consecutive years below median 
b Klamath River at Keno, 1507-2003; median =1113 thousand acre-feet (TAF) 
c Sacramento River runoff, 900-2012, median=17800 TAF 
d San Joaquin River runoff, 900-2012, median=5598 TAF 

With California facing one of the most severe droughts on record, Governor Brown declared a 
drought State of Emergency and directed state officials to take all necessary actions to prepare 
for water shortages. The Governor signed legislation to immediately help communities deal with 
the devastating dry conditions affecting our state and to provide funding to increase local water 
supplies after it was passed with bipartisan support in the legislature. 

Governor Brown met with President Obama about crucial federal support during the ongoing 
drought, and the state continues to work with federal partners to ensure coordinated drought 
monitoring and response. Governor Brown and the administration have also expressed support 
for federal legislation introduced by Senators Feinstein and Boxer and Representatives Jim 
Costa, Tony Cardenas and Sam Farr. 

Across state government, action is being taken. The Department of General Services is leading 
water conservation efforts at state facilities, and the California State Architect has asked 
California school districts and Community Colleges to act on the Governor's call to reduce water 
usage. The Department of Transportation is cutting water usage along California's roadways 
by 50 percent. Caltrans has also launched a public awareness campaign, putting a water 
conservation message on their more than 700 electronic highway signs. 
In January, the state took action to conserve water in numerous Northern California reservoirs to 
meet minimum needs for operations impacting the environment and the economy, and recently 
the Department of Water Resources and U.S. Bureau of Reclamation announced they would 
seek the authority to make water exchanges to deliver water to those who need it most. The 
State Water Resources Control Board announced it would work with hydropower generators 
and the Federal Energy Regulatory Commission to preserve water in California reservoirs, and 
the California Department of Fish and Wildlife and the California Fish and Game Commission 
restricted fishing on some waterways due to low water flows worsened by the drought. 

The state is working to protect local communities from the dangers of extreme drought. The 
California Department of Public Health identified and offered assistance to communities at risk 
of severe drinking water shortages and is working with other state and local agencies to develop 
solutions for vulnerable communities. CAL FIRE hired additional firefighters and is continuously 
adjusting staffing throughout the state to help address the increased fire threat due to drought 
conditions. The California Department of Food and Agriculture launched a drought website to 
help farmers, ranchers and farmworkers find resources and assistance programs that may be 
available to them during the drought. 



efforts to enhance water supply reliability, restore damaged and destroyed ecosystems and 
improve the resilience of our infrastructure. 

Governor Brown has called on all Californians to voluntarily reduce their water usage by 20 
percent, and the Save Our Water campaign launched four public service announcements 
encouraging residents to conserve and has resources available in Spanish. Last December, the 
Governor formed a Drought Task Force to review expected water allocations and California's 
preparedness for water scarcity. In May 2013, Governor Brown issued an Executive Order to 
direct state water officials to expedite the review and processing of voluntary transfers of water. 

- 30 -

The Department of Water Resources operates and maintains the State Water Project, provides dam safety and flood 
control and inspection services, assists local water districts in water management and water conservation planning, 

and plans for future statewide water needs. 

Even as the state deals with the immediate impacts of the drought, it's also planning for 
the future. In 2013, the California Natural Resources Agency, the California Environmental 
Protection Agency and CDFA released the California Water Action Plan, which will guide state 
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